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Longitudinal Sectioning Cords and Fabrics 


Institute Textile Technology, Charlottesville, Virginia 


method described for making longitudinal sections yarns, cords, 
and are presented show the alignment single 
fibers, yarns, and plies various planes along length the material. The ar- 
rangement yarns and plies compared ZZS- and ZSZ-twisted 
gitudinal slices through the thickness fabric are presented show the internal 
contact warp and filling yarns. The pictures reduce the interference normally 
presented the thickness the fabric. 


Cross SECTIONS yarns have been used used any extent, partly, perhaps, because 
great advantage the microscopic study fibers, the difficulty preparing longitudinal sections and 
yarns, and fabrics subjected various mechanical because the complexity the structures 
and chemical treatments. common practice, which such micro-sections reveal. Longitudinal sec- 
ior example, use such transverse sections yarns 
ior the observation additive finishes, the depth 
penetration special coatings, and the degree and 
extent deformation brought about mechanical 
processing. Cross-sectional views, despite their util- 
ity, are, nevertheless, limited since they reveal the 
ocation and relationship fibers yarns one 
other through only one plane; they not dis- 
lose lengthwise contacts. yarns composed 
natural fibers and the staple synthetics contain 
imumerable splices, considerable interest 
detail the manner fiber splicing brought 
chout twisting and interlocking single fibers 
yarns and the relationship the plies cabled 


sectioning. Apparently the method has (125 approx.). 
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Fic. (top). 
Fic. (bottom). 


Longitudinal section through the 2nd plane. 
Section through the 4th plane (56 


Fic. (top). Section through the 7th plane. 


Fic. (bottom). 


Section through the 11th plane (56 
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Fic. (top). Longitudinal section through the 15th plane. 
Fic. (bottom). Section through the 20th plane (56 approx.). 


tions provide, however, another way looking into 
the structure yarns and fabrics and supply in- 
formation which other, less direct methods exami- 
nation yield only inference. 

This paper presents study this kind. The 
companying photomicrographs illustrate 
quence longitudinal sections: (1) the intimate 
contact fibers yarns, plies, and cables; (2) the 
change brought about fiber alignment 
rangement the use different combinations 
Zand twist; and (3) the internal contact low- 
twist warp and filling yarns Oxford fabric. 


Materials and Methods 


For this investigation 23/4/3 mercerized 
and similar ZSZ-twisted cord were used with the 


plies composed differently colored (red, white, 
blue) yarns. small length cord 
microscope slide, held taut with spring clips, 
evaporation solvent, the slide with the embedded 
sample was placed view under wide-field dis- 
secting microscope and successive longi- 
tudinal sections were then sliced off, through the 
same cord length, with sharp razor blade. Each 
successive slice, each successive lower plane, was 
numbered and photographed. With cord this 
size and with careful sectioning, slices for 
the cord thickness were made. appears 
little need extend the sectioning much beyond the 
center plane. The successive longitudinal slices 
the fabric were made similar manner. The cord 
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Fic. (top). 
Fic. (bottom). 


cross section was made with the Hardy device modi- 
fied handle cord without deformation. The use 
the Hardy thin-sectioning device has 
ported detail Hardy [1] and some applications 
Bailey and Rollins 

All the photomicrographs this series were made 
with Bausch Lomb H-type camera. The objec- 
tives were 32-mm., Bausch achromat 
and Zeiss 16-mm., apochromat. The oculars 
were 12.5 Bausch Lomb Hyperplane and 
Leitz Periplan. Image size and magnification 
were controlled also the bellows draw. The light 
source was Bausch Lomb research lamp equipped 
with tungsten ribbon-filament bulb. For control 
illumination, neutral density filters were used. 
substage condenser with the top 
Jens removed provided adequate light coverage for 


Longitudinal section through the 
Section through the 24th plane (56 approx.). 


the comparatively large specimens. The film was 


Panatomic-X developed D-76. 


Longitudinal Sectioning Cord 


conventional cross section cotton cord 
(Figure reproduced for comparison with the 
longitudinal sections. This cross section shows the 
distinct outline the plies and the yarns within 
the plies. Note that each yarn the plies there 
are individual fibers which appear 
view. Other fibers form central 
significant also that the upper ply there are more 
fibers cross section than either the other 
two. This condition indicates variation 
tension the plies. Figure reveals the rela- 
tionship one fiber another, the spacing 
yarns, and the position the plies, but does not 
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Fic. (top). 


Longitudinal section through the center plane ZZS-twist cord. 


Fic. (bottom). Similar section through ZSZ-twist cord 


show the fiber contact along the length the struc- 
ture. The fiber diameter and the degree swelling 
due mercerization well the general compact- 
ness the cord are easily observed from this view. 
follow the path fibers, varns, and plies from 
the outside the inside the cord, series 
longitudinal sections through the same length 
longitudinal section through the upper surface 
the 2nd plane, shows the group alignment fibers 
the outside top yarns the plies. The slightly 
curved path each yarn the ply easily observed. 
The scattered fiber fragments along the edges rep- 
resent the fuzziness the cord. The spaces be- 
tween the groups indicate the span from the outer 
yarn one ply the outer yarn the next ply. 
Figure section through the 4th plane, shows 
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the alignment fibers yarns each Note 


the same general curvature the fibers the 
yarns the plies and the number tangled fibers 
along the edges, well the shorter span between 
plies compared Figure 

Figure section through the 7th plane, shows the 
“flow” the yarns each ply and the uniform 
alignment the fibers along their curved path 
across the cord. Each group fibers the same 
yarn easily discerned the distinct curvature 
the group. This similarity the yarns each 
ply and the absence fibers cross section are 
significant. The ply meanders from one edge the 
cord the other its partial-S configuration. 
this level the span between plies reduced, indi- 
cating closer approach the ply surfaces. 

Figure section through the 11th plane, shows 


i 


(top). 
Fic. (bottom). 


the distinct interlocking twist the fibers each 
yarn and the arrangement the twisted yarns the 
plies. The long, sweeping curve the upper yarn 
each ply and the tightly twisted pair yarns 
the lower region are evident. interest 
observe the uniformity pattern each unit along 
the length the cord. 

Figure section through the 15th plane, shows 


Detailed view longitudinal section ZZS-twist cord. 
Similar section through ZSZ-twist cord (250 approx.). 


complete contact ply interfaces. this level 
sectioning, there little change the over-all ar- 
rangement fibers, yarns, plies from that shown 
Figure except that the entire path the ply 
shown across the cord thickness. sharp out- 
line the indentations between plies can 

Figure section through the 20th plane, shows 
the center the cord. this level, the fibers 
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wist, tightly woven Oxford fabric 
(125 approx.). 


each yarn exhibit extreme compactness the 
complete ply appears approximate half-circle. 
tightly wound pair yarns seen each re- 
curring ply along the center line. There incom- 
plete contact along the center the cord; this 
bench mark used compare cords differing con- 
struction and twisted various ways. through 
this plane that the plies are sliced across their nar- 
rowest axes. The V-shaped formation, along the 
edges the cord, shows the extent the “valleys” 
between plies. 

Figure section through the 22nd plane, shows 
the relocation plies and the start the long, 
sweeping path the plies across the cord width. 
The white ply the upper left, the 22nd plane, 
forms near half-circle, whereas the 24th plane 
appears the start the long, sweeping curve 
across the cord width. 

Figure section through the 24th plane, shows 
the complete relocation ply arrangement and the 
the repeat the lower half the cord 
which mirror image the 15th plane the 
upper half the cord. 

order compare the arrangement fibers, 
yarns, and plies cords twisted different ways, 
samples ZZS- and ZSZ-twisted cord were 
report. 

Figure section through the center plane 
ZZS-twisted cord and Figure section 
through the center plane ZSZ Figure 
note the tightly twisted yarns each the plies, 
rosette, whereas Figure the fibers 


each yarn, although different angles each other, 
form elongated figure and appear more com- 
pletely interlaced. Compare also the small number 
fibers right angles the yarn axis Figure 
and Figure 10; number fibers appear cross 
sections. more detailed view higher magnifi- 
cation the and ZSZ cords shown Fig- 
ures and examination multi-ply yarns 
this fashion, better understanding the stresses 
and strains due twisting and splicing staple 
filaments can observed, and specifications for more 
exacting requirements special products may 
formulated. 


Longitudinal Sectioning Fabric 


the microscopic study fabrics sec- 
tion, the examinations for depth penetration 
materials, the location resins, the extent film- 
forming coatings, and various changes brought about 
both chemical and mechanical treatments are 
considerable value. Fabric cross sections reveal 
some degree the proximity fibers one another, 
the compactness warp and filling, and the angle 
crimp. Nevertheless these features are revealed 
one end the longitudinal direction and only 
minimum number ends the cross-sectional 
direction; often fabrics must sliced cross sec- 
tion both fillingwise and warpwise give com- 
plete understanding, well replicas these 
furnish sufficient sampling. 

slicing through the fabric thickness—the position 
several warp and filling yarns may observed 
the same time. Sectioning this manner par- 


ply 


(56 approx.). 
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surface the Oxford fabric shown 


oss section Fig. 
Similar section through plane near the median. 
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ticularly adapted the study the internal contact 
warp and filling yarns the plane contact, 
and reveals the packing the yarns without inter- 
ference from the density the 
examining successive slices, through 
thickness, possible visualize the fiber and 
yarn contact from top bottom the textile. 


Figure shows conventional cross section 
low-twist, tightly woven Oxford fabric. This sec- 
tion was mounted that the fibers the filling 
yarn were cut cross section and the fibers the 
warp yarn were split longitudinally. 
view through the fabric observed that the warp 
winds and around the filling yarns, with some 
degree tightness weave; shows, also, the 
intertwining the two yarns the ply and the size 
and compactness the fibers the filling yarns. 

Figure section through the outer surface 
the same fabric shown Figure The top sur- 
faces the warp yarns have been sliced through, 
showing the distinct groups fibers the yarns; 
the cross-hatching effect the twisted plies also 
may discerned. The upper portions some 
the filling yarns show places between the voids 
warp yarns. The unoriented and tangled fiber 
fragments are representative the fuzzy surface 
the fabric. 

Figure section through the near-median 
plane the cloth. this plane the close contact 
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fibers the warp yarns and those the filling 
yarns clearly defined. The low angle twist 
the plied filling yarns easily observed, and the 
arrangement fibers the plied warp can 
tinguished. the warp varns this 
level shows continuous contact against the filling 
yarns. Since this fabric was especially designed for 
close packing warp and filling, this inside view 
indicates that the objective was accomplished. 

Figure section through plane just below 
the center the filling yarns, and shows the widen- 
ing the voids between warp and filling, approach- 
ing the pattern shown the top plane. 

Longitudinal sectioning fabric described 
value the study special fabric constructions, 
particularly those designed for tightness weave 
water-resistant fabrics. Slicing thin sections par- 
allel the surface the fabric affords means for 
the inspection yarns the center the material. 
Investigations the size and extent voids 
fabrics may evaluated. 
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Calculation Equilibrium Moisture Relations 
With Particular Reference Low Temperature Conditions* 


John Whitwell and David Willmer 


Contribution the Department Chemical Engineering, 
Princeton and the Textile Research Institute 


Based upon theories previously shown consistent with experiments, equilibrium moisture 
data for some textile fibers are, this report, extended lower temperature regions than are 
covered experiment. The characters the regain temperatures below the freezing point 
water are included, with proper attention being given the proportion the water the 
fiber which may expected remain unfrozen. 


much has been written, many The equation any line constant mois- 
collected, and multitude calculations performed ture regain shown 
the subject moisture equilibrium, very little 


information available for temperatures below log log constant, (1) 
20°C, with essentially none the region below 0°C. 


the latter range but sorption only 
communications this subject [6] have indicated 
that doubtful that these data truly characterize 
equilibrium moisture below the freezing point 
water. Despite the dearth material, there has 
been interest the subject equilibrium these 
various low temperature regions, some which 
was occasioned problems for the armed services 
arctic and semiarctic regions during the war. 
therefore seems practical make few calcula- 


log 


tions based upon established methods correlating 
equilibrium moisture [4, and upon recent 
calorimetric work [2] indicating the character Fic. Othmer line showing break point. 


the physical changes the water the fiber 
the freezing point water passed and the tem- 
perature progressively lowered. 


Theoretical Considerations 


Previous papers [4, have indicated that 
modification the Clausius-Clapeyron vapor pres- 
sure relationship proposed Othmer adapt- 
able the correlation moisture regain textile 


This paper the fifth series. The previous papers 
appeared the June and July, 1946, and the January and 
February, 1947, issues this journal. 

Associate Director Research, Textile Research Institute, 
and Professor Chemical Engineering, Princeton University. 

Department Chemical Engineering, Princeton Univer- 
sity. Present address: Department Chemica! Engineering, 
California Institute Technology. 
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Percent freezing water 


Magne lines differentiating freezing and 
nonfreezing water. 
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Temperature °C. 


Fic. nonfreezing water limit— 
Rowden cotton—data Magne al. [2]. 


where the heat effect the sorption process 
from water vapor water attached the fibers 
vice versa, the latent heat vaporization 


pure water, the vapor pressure water over 
the fibers, and the vapor pressure pure 
Since the slope this line log vs. 


log coordinates, has been shown 


*SYMBOLS: 


B—a constant any temperature 0.132 log 0.0872 
humidity, above 0°C 


effect sorption desorption process 
line log vs. log coordinates, above 0°C 
line log vs. log coordinates, below 0°C 
capillaries 
weight 
N—number capillaries given radius 
pressure water vapor over fibers, general, 
above 0°C 
pressure pure water 
P-—coordinates common point for all isosteres 
P;—vapor pressure water vapor over fibers 0°C 
P*;— vapor pressure water ice 0°C 
vapor pressure water over fibers, helow 0°C 
capillaries 
T—absolute temperature, 
temperature water, absolute scale, 
V—volume water capillaries 
x—fraction total water fibers which freezes any 
temperature 
latent heat vaporization water 
latent heat fusion water 
density 
tension 


COTTON 

values 

J 


Non-freezing 


Freezing water, (dry basis) 


substantially constant and since the constancy 
shown hold from 150°C 20°C, seems 
reasonable assume that might expected 
continue apply down 0°C. Using the vapor 
pressure pure compounds against that refer- 
ence material, Othmer has shown that the slope 
constant long phase change not involved. 
the case water such phase change can 
fore, considering the vapor pressure water 
over the fibers below 0°C, investigation should 
made the effect phase change the slope. 

For pure materials, temperature decreases 
sufficiently produce phase change, the log 
vs. log line should show sudden change 
slope, indicated Figure the water the 
fibers freezes, qualitatively similar action should 
expected the case each isostere (constant 
regain line) provided that the water, any portion 
it, freezes. the other hand, the water 
bound that may not freeze, would expected 
that the isostere would continued with un- 
changed slope below the freezing point. remains 
for additional data supply complete picture 
the proportion freezing and nonfreezing water 
over relatively extensive temperature range, but 
the work Magne, Portas, and Wakeham 
gives some insight into these actions. Although 
the major portion their data they consider only 
one subfreezing temperature, they supply few 
instances information second lower tempera- 
ture. 

Mathematical Relations 

Since, from the above source, appears that the 

freezing portions sorbed water may estimated, 


becomes important write the equations 
various isosteres the form equation (1) but 
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TTON 
water fiber freezing 


---All woter onfiber freezing 


Moisture regain, percent 


humidity, percent 


modified slope the freezing condition. Such 
equations are developed the following paragraphs 
for the two extreme cases all water water 
freezing and for the additional case any fraction 
freezing. The basic Othmer relations will modi- 
fied express the results directly terms rela- 
tive humidity rather than the usual vapor pres- 
sure, The data obtained may then plotted 
directly the customary moisture regain-relative 
humidity axes exemplified Figure 

Writing for the slope any isostere 
above the freezing point water, equation (1) 
may rewritten specific form eliminating the 
constant and substituting the coordinates the 


paper 


Rearranging and subtracting log from both sides, 


Similarly, the case where all water freezes, and 
designating the slope and noting the freezing 


from which the relative humidity expression ob- 
tained subtracting log from both sides, 
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Now, may also writ- 
ten terms vapor pres- 
sures the common point 
and the freezing point, 


(6) 


stituting this value log into 
expression for the relative humidity 
freezes, 


related through the change the heat 
process. Thus, 


Here the ratio constant, since ratio 
latent heats one temperature condition, and 
equals 0.132; therefore, 0.132. 


Ali water freezes 

Allwoter above 5% MR freezes 
—No water freezes 
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Relotive humidity, percent 


Calculated isotherms, 
mercerized cotton. 
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Raw Cotton 
Desorption 
8, 
Utilizing 
ship, the difference the 
logarithms (or the ratio) 
pres- the relative humidities 
nt, freezing conditions found 
Subtracting 
equation (3) from equation Relative humidity, percent 
(7): 
density the water; the molecular weight 
the case where only fraction, the water freezing temperature water 
the fiber freezes, plane surface, °K; freezing temperature 
water the capillary, °K. 
(7) log x(0.132 log 0.0872) (10) Now, assumed that any one size capil- 
laries which contain nonfreezing water approxi- 
Freezing and Nonfreezing Water mately constant radius, constant depth, 
now easy calculate the relative that there are each size per unit 
any temperature below freezing the common- fiber, then the volume water contained will 
slope the isostere above the freezing point, and But, from (11), assuming that 
the fraction the water freezing are all approximately constant with temperature, 
The first two are listed previous publications 
The third estimated from the material 
Magne, al. [2], who showed the general form 
relationship for nonfreezing and freezing water 
characteristic lines represented, the authors hypo- defined the amount nonfreezing 
thesized mechanism whereby three types excess bound water (that water below 
(a) truly adsorbed (bound), Figure 2), then plot against 
contained extremely fine capillaries, and 
(c) that coarse capillaries, the last being indicated straight line through the two known 
lent water plane surfaces. They stated that points and will enable one estimate the value 
the bound water will not freeze, and that, any other required temperature. 
reduction the activity the water contained Figure such data for Rowden raw cotton 
the very fine capillaries, freezing will not take are shown, with regain above the point (of 
place the same temperature for the water Figure being substituted for The extra- 
plane surfaces, and that the maximum radius, data obtained from this plot were trans- 


capillaries filled with nonfreezing water may 
expressed 


T)’ 


(11) 


ferred the nonfreezing vs. freezing axes Fig- 
ure From this information, equation (10) 
may calculated. For example, —12.8° and 
23.1 percent regain, 10.2/(10.2 12.9), where- 
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Fic. 
Fic. 10. 


Mercerized Cotton 
Desorption 


—42.8° and 20.1 per- 
cent regain, would 
8.4/(8.4 11.7). 


Moisture regain, percent 


have been used establish- 


Figure The weakest are 
the estimation capil- 
laries any size instead 
the establishment some 
distribution function, and 
the assumption constant 
length, These undoubt- 
edly result the failure 
through zero would ex- 
pected. departure 
such true curve from the 
line drawn not expected 
great the tempera- 
ture regions for which most 
interest should exist. 
not source major 

appear later that the exact 

many cases will seen 
zero, within the limita- 
tions the Magne data. 


Viscose Rayon 
Desorption 


-42.78° -20.56° 


Moisture regain percent 


Silk 
Sorption 


Results Calculations 


should readily ap- 
parent that for any single 
isotherm moisture regain 
vs. relative humidity axes 
there 
perature 
whereas there only one 
one line for any temperature 
above freezing. The two 


Moisture percent 


humidity percent 


Rather broad assumptions 
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limiting lines below freezing represent the extremes 
water freezing water freezing. These con- 


ditions are represented Figure sufficient 
information available distinguish between the 
proportion the water freezing and that not 
freezing, specific line may 
istic lines this type are shown Figure for 
mercerized cotton. The only material for which 
sufficient information was available allow ex- 
tensive calculations was raw cotton, whose entire 
family isotherms indicated Figure the 
data above 35° being those published previous 


paper the data from 35° being calculated 
simple extrapolation the isosteres, and the 


data below being calculated equation (10) 
after obtaining the fractions freezing water from 
Figures and 

Figures and show similarly recalculated 
data for mercerized cotton, viscose rayon, and silk. 
Although there are adequate temperature data 
the Magne, Portas, and Wakeham paper 
their results indicate that very large quantity 
water taken the cotton and rayon fibers 
before any freezes. these two cases, there 
much nonfreezing water that the entire range 
regains covered the equilibrium calculations 
falls this classification. All lines these figures 
though there are data available, the isotherms 
for silk are similarly calculated, based the con- 
clusion reached earlier that adsorption with silk 


more important than the other fibers 


Other Materials 


For normal regain regions, seems reasonable 
estimate that all moisture regains below freezing 
may estimated use the nonfreezing line 
when data the exact freezing proportion are 
unavailable. The errors naturally become greater 
the temperature decreases, since the area be- 
tween the freezing and nonfreezing lines becomes 
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progressively larger the temperature decreases 
(see Figure 6). Until very low temperatures are 
encountered, however, apparent that the error 
incurred using the above assumption will not 
great long any appreciable fraction non- 
freezing water exists, which indicated the 
Magne data true every case. 

The contrast the isotherms calculated from 
those Darling and Belding [1] pronounced. 
pointed out previously [6], the only way 
which the data could lie Darling and Belding 
predict would for the slope the isosteres 
decrease rather than increase the temperature 
falls below freezing, condition with physical 
significance. Use all other types plots pre- 
viously for example, the log moisture 
regain against reciprocal temperature 
also have reverse characteristics. therefore 
felt that the calculated curves presented here are 
better than any actual data existing the litera- 
ture. The need for reliable experimental data 
pronounced. Even small amount such data 
would far clear the problem. If, 
expected, they should confirm theories presented 
this paper, only small amount such data would 
needed, other information being calculable from 
the theory. 
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Detergency 


William Utermohlen, Jr., and Louise Wallace 


Textile Technology, Charlottesville, Virginia 


survey the literature and the practice detergency applied textiles has 
indicated that the manufacture successful detergents has progressed further than 
has the fundamental science detergency. Many the basic factors soiling 
textile fibers and fabrics, and cleaning the soiled materials, are not yet fully 
recognized and satisfactorily understood. Better answers are needed questions 
such these: What forces hold particles soil contact with fibers? How 
deeply does dirt into yarns and fabrics, and how. tenaciously held 
therein? How docs detergent act removing dirt particles from fibers? What 
part the dirt fiber removable detergent processes? 

The work detergency reported the three papers published below was done 
the Institute Textile Technology. 

The first two present initial study the mechanisms soiling cloth, and 
the cleaning soiled cloth, using mixed pigment-oil soils. using pigment 
whose presence can accurately determined chemical analysis, definite im- 
provement the quantitative understanding these processes has been 
this technique appears new. The washing lightly and severely soiled sam- 
ples has demonstrated that there qualitative well quantitative difference 
between the two, and thus has contributed the understanding how solid soil 
clings cloth. 

The third paper reports study the effect various soiling mixtures 
storage conditions upon the ease washing soiled cloth. was found that 
soiled cloth becomes more difficult wash after has been stored for several weeks 
months unless the oils the mixtures used soil the cloth are inert the 
oxidizing action air and unless the storage conditions are dry. Use oils which 
undergo oxidative (particularly linseed and tung was found 
lead permanent binding pigment soil and cloth; this process appeared 
aided the presence moisture. The work reported the three papers was 
done order establish basis for comparative laboratory testing detergents 
and washing processes and for other studics practical value textile detergency. 


Soiling Cloth and Determination Its Extent 


SURVEY the field detergency applied made understanding the fundamental prin- 
textile materials has shown that number its involved. has been the purpose the work 
fundamental problems are far from completely solved, this laboratory investigate some the basic 
despite the importance these problems textile textile soiling and cleaning, and give 
processing and use. The literature textile deter- higher degree quantitative expression. 
gency recent years has been principally review This paper concerned with study the soiling 
articles and discussions technical applications, cotton cloth with three kinds pigment, and with 
only few instances have approaches been measurement the amount soiling produced. 

establishing satisfactory procedures 


This report was presented part before the American 
Chemical Society, New York, September, 1947. 
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trarily number experimental conditions, and 
maintain these constant possible through- 
out the work. recognized that the conditions 
selected are not necessarily the best ones, and studies 
directed toward the improvement some these 
will made later date. 

The problem obtaining uniformly soiled cloth 
for detergency tests has often been discussed. The 
work Van Zile [10],* Bacon [2], and others has 
shown that one fairly satisfactory method soiling 
small quantitities cloth pass flat strips the 
material through nonaqueous dispersion the soil, 
and then through squeeze rolls remove the ex- 
cess liquid. has usually been found, whether 
this soiling method method involving agitation 
the cloth with the soiling medium laundry 
wheel was employed, that more uniform soiling was 
obtained use volatile, inert water-insoluble 
solvent, such ether, Stoddard solvent, 
than the use water. This 
true mixed oil and pigment soil was ap- 
plied. Bleached but unfinished cotton cloth plain 
weave has been the material usually chosen for 
soiling. The present work followed the above prin- 
ciples, and was much like that Bacon [2] 
method. 

One means has been general use measure 
the extent pigment soiling cloth without wash- 
ing the cloth; this the measurement the per- 
centage light reflected from the surface the 
cloth. Such measurement can 
and quickly and, moreover, has been the only method 
available because the pigments used for soiling have 
been carbon blacks lampblacks, for which chemi- 
cal analysis was not possible. Partly because this 
lack checking method, the theory the rela- 
tion reflectivity the degree soiling has not 
heen well developed. comparisons unsoiled, 
original soiled, and washed soiled pieces cloth, 
has been customary [5, 11] consider the 
reflectivity unsoiled cloth 100 percent and the 
reflectivity the original soiled cloth percent. 
The percentage increase reflectivity upon wash- 
ing the soiled cloth has then been set numerically 
equal the percentage removal soil. The work 
reported Part this paper (page 676) has 
shown that this linear relation not valid; and 
this paper will point out that the reflectivity values 
cloths soiled with different concentrations 


Literature references are page 688. 
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given pigment are related linearly not the quan- 
tity soil present but the logarithm that 
quantity. 

The linear relation the reflectivity soiled 
cloth the log the amount pigment soil used 
was shown exist for three different 
these were lampblack, carbon black, and 
magnetic iron oxide. the case the cloth 
soiled with the iron oxide, the amount pigment 
soil present was determined ashing samples and 
determining the amount iron present. The data 
obtained showed that the relative amounts this 
pigment present various soiled samples were di- 
rectly proportional the relative amounts pig- 
ment present the soiling dispersion, except for 
very heavy soiling. amounts iron oxide 
pigment present soiled cloth, measured 
reflectivity measurements and analyses for iron, 
could then directly compared; this appears 
the first time that such comparison has been made. 

The reflectance measurements were 
reflectometer calibrated against panel 
whose reflectivity was certified the National 
Bureau Standards. Values were read pile 
soiled pieces depth sufficient eliminate the 
effect any extraneous background, and the re- 
flectometer was checked against the 
eral times during set readings order elimi- 
nate errors due fatigue the photoelectric cell. 


Experimental Materials and Procedure 


Soiling Mixtures 


Three soiling compositions were made up, 
follows: (1) Germantown lampblack No. (10 
parts), Nujol mineral oil (43 parts), and 
shortening (30 parts) were mixed together, with 
warming and stirring until homogeneous. This mix- 
ture was similar that used Bacon except 
that starch was mixture was arbi- 
trarily considered contain 100 units lampblack 
per gram; serial dilutions were quantitatively 
made with second mixture Nujol (43 parts) and 
Snowdrift (30 parts) that series final mix- 
tures was obtained with relative lampblack contents 
100, 30, 10, and units per gram. Each 
these mixtures was dispersed concen- 
tration 8.3 grams mixture per liter solvent, 
thus giving lampblack concentrations the disper- 
sion ranging from 1.0 0.01 (2) 
Neospectra Black beads (10 parts) were mixed with 
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NEOSPECTRA 


REFLECTANCE 


RELATIVE CONCENTRATION 
BLACK SOILING MIXTURE 


Fic. Reflectance unwashed soiled cotton cloth 
vs. relative concentration pigment mixtures used 
for soiling. 


Snowdrift (30 parts) grinding mortar and 
pestle, followed mulling glass plate until the 
carbon was finely dispersed. This mixture (40 
parts) was thinned with Nujol (43 parts) give 
paste whose pigment content was also considered 
100 units per gram. (3) Mapico Black mag- 
netic iron oxide pigment (23.2 parts) was mulled 
glass plate with Snowdrift (30 parts), and the 
mixture (53.2 parts) was thinned with Nujol (43 
parts) give paste with pigment content 200 
units per gram. Serial dilutions these pastes were 
made with the same Snowdrift-Nujol mixture 
used before, give mixtures various relative pig- 
ment contents. These mixtures were also dispersed 
give the final soiling compositions. The 
Mapico Black was found less effective 
soiling agent than were the carbon blacks, and 
was used higher concentrations for some the 
soiling mixtures. 


Soiling Cloth 


Bleached, Sanforized, unsized and unmercerized 
print cloth was used for all the soiling 
tests. Strips the cloth 144 inches were pre- 
pared, with short leaders both ends, and ironed 
remove wrinkles. Five hundred ml. the soiling 
dispersion was placed Nussbaum photographic 


TEXTILE RESEARCH JOURNAL 


REFLECTANCE 


RELATIVE CONCENTRATION MAPICO 
BLACK SOILING MIXTURE 


Fic. Reflectance unwashed soiled cotton cloth 
vs. relative concentration Mapico Black pigment 
mixtures used for soiling. Circles—first 
dots—second run. 


tray, and the cloth strip was passed through the 
dispersion and through hand-driven wringer rolls. 
was turned over, reversed end for end, passed 
through the dispersion and rolls second time, 
again reversed, inverted, and passed through once 
more. was found preferable set the tension 
the rolls dead-weight arrangement rather 
than screw adjustment, the tension under 
the latter arrangement appeared increase some- 
what during series soilings. This was at- 
tributed swelling the rubber rolls the 

The soiled strips cloth were suspended the 
laboratory air until the solvent had evaporated, and 
then were baked oven 160°F for min- 
utes. measurements were made about 
every inches along the strip, and least read- 
ings were made obtain the average value. The 
first readings were made one two thicknesses 
cloth, with gray cardboard the background. 
was soon discovered, however, that 
ground influenced the apparent reflectance values 
the soiled pieces cloth, the readings being 
made too high for the heavily soiled pieces and too 
low for the lightly soiled ones. was then found 
that the background influence could completely 
eliminated conducting the measurements 
more thicknesses soiled cloth; all the reflec- 


80 


REFLECTANCE 


QA 


| 
60) 
TAI 
Run 
No. 
16-1 
16-2 
38-1 
38-2 
43-3 
44-5 


00 


loth 
ack 


the 
sed 
me, 
nce 
her 
der 
me- 


DECEMBER, 1947 


WwW 60}- 
NEOCSPECTRA 


4S 10 20 30 40 50 190 


2 3 
RELATIVE CONCENTRATION 
RELATIVE CONCENTRATION MAPICO 
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relative concentration pigment mixture used 
for soiling. 


Fic. Reflectance unwashed soiled cotton cloth 
relative concentration Mapico Black pigment 
mixtures used for soiling. run; black 
dots—second run, 


TABLE PERCENT REFLECTANCE CLOTH SOILED 
WITH VARIOUS AMOUNTS PIGMENT 


Relative tance values reported this work were obtained 


The magnetic iron oxide the cloths soiled with 
No. Pigment dispersion (%*) cloth) Mapico Black was determined ashing sample 
84.0 0.015 the cloth 600°C, fusing the ash with potas- 
100 24.0 sium pyrosulfate, dissolving the melt dilute 
lampblack reducing the iron the ferrous state use hy- 
62.6 droxylamine hydrochloride, adding orthophenanthro- 
16-5 70.2 line and comparing visually the intensity the 
Black 28.9 colored solution with standards containing appro- 
38-5 65.0 
The types and quantities pigments employed 
200 the various soiling dispersions, with 
MgO 100 percent) and iron oxide contents (by 
100 56.5 The curves obtained graphing the relative 
amount pigment the soiling dispersion against 
64.7 the percent reflectance values pieces cloth soiled 
64.5 0.80 those dispersions are shown Figures and 
When these same reflectance values were graphed 
43-7 0.13 semilog paper against the relative amount pig- 
78.1 0.09 ment the soiling dispersion, straight-line relations 
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Fic. oxide content unwashed soiled cotton 
cloth relative concentration Mapico 
ment mixtures used for soiling. 


the first run soiling with different concen- 
trations Mapico Black pigment, the reflectance 
value for cloth soiled with 200 parts pigment 
was obviously too low. This thought have 
heen caused passing the strip cloth through 
the soiling mixture too many times. correct 
this error, and check the reproducibility the 
work, fresh soiling dispersions were made and 
used. the second run, the 200 concentration 
value was much more nearly line, and the values 
for the lower concentrations agreed well with those 
obtained the first run. Pieces soiled cloth 
were taken from either run for analyses for iron 
oxide content; from each soiling level specimen 
straight line Figure relative concentra- 
tion Mapico Black pigment the soiling disper- 
sions was then graphed against the relative con- 
centration analytically determined pigment the 
cloth, shown Figure using log paper 
order spread out the lower values the graph. 
These two values pigment concentration were 
found directly proportional for relative disper- 
sion concentrations units and less. 

Figure the true relative amounts Mapico 
Black pigment (taken from the weighed amounts 
pigment put into the various soiling dispersions 
have been plotted against the 
amounts pigment, shown iron oxide analyses 
and reflectivity measurements. The straight di- 
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INDICATED RELATIVE CONCENTRATION 
FROM: REFLECTANCES IRON ANALYSES 
Fic. Relative amounts soil (Mapico Black) 
cotton cloth, indicated reflectance measurements and 
analyses for iron, compared with the true 
amounts used for soiling. 
agonal Figure represents the line 
values. 
then 
Discussion 
the soiling cloth with given pigment 
discussed above, all operating factors except the 
amount pigment were kept uniform possible 
throughout, that the amount soil put 
each strip cloth would proportional the From 
same factor the amount soil the 
The data shown graphically Figure confirmed 
this proportionality for magnetic iron 
ing for light and medium concentrations; but for 
the heavier dispersions iron oxide the 
than that predicted continuation the 
relation. This thought have the following 
planation: When small and medium 
soil the dispersion are used, pigment can 
. fy 1e 
does become attached the cloth both its 
terstices and its surface, and the sum thes 
two actions gives total pigment 
which maintains the direct proportion. For 
concentrations, the interstices become filled 
intermediate period during the process treat- 


ment, and further pigment attachment occurs 
the surface. While this surface attachment 
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tinues such rate that the reflectivity soiled 
maintained linear function the log 
pigment concentration the dispersion, not 
sufficient maintain the same linear ratio between 
pigment dispersion and total pigment the cloth 
that existed lower soiling levels. assumed 
that soiling with carbon black similar soiling 
with the iron oxide this respect, although the finer 
particle size and greater ease dispersion the 
carbon pigments (due their fineness and lower 
specific gravity, compared Mapico Black) proba- 
cause the carbons follow linear proportion 
soil cloth and soil dispersion higher 
concentrations than can the iron oxide. 

The straight lines Figures and 
analyzed mathematically the methods generally 
applicable straight-line functions one variable 
versus the log second variable. The line 
Figure for Germantown lampblack, for example, 
can expressed mathematically, thus: log 
relative amount soil, percent reflectance, 
and two the experimental points the line are 
100 parts soil (log and 24.0 
and parts soil (log 1.000) and 49.4 
percent reflectance, respectively, 


24.0 49.4 


and, for any point the line, 
From this, 


the reflectivity calculable for any value 
wil concentration over the range where the straight- 
relation holds. This relation fails the range 
very low soiling, where reflectance values were 
all found longer than predicted. The failure 
explained follows: The extent which re- 
can rise pigment soiling becomes less 
not limitless, but restricted the reflectivity 
the unsoiled cloth (84.0 percent) or, more ac- 
turately, the reflectivity the cloth soiled oil 
and grease alone (this was found 80.5 percent). 
Thus the oil treatment alone reduced 
tivity 3.5 percentage units. This effect not no- 
when covered over the greatly 


magnitude the blackening caused very light 
pigment soiling. Therefore, its contribution this 
region the soiling range cannot ignored, but 
must added, part least, the contribution 
the pigment soil. similar behavior has been 
noticed in, and analogous explanation offered 
for, the results experiments the covering power 
layers paint successively higher pigment 
contents. 

Using equation (3) above, letting relative 
amount soil, and reflectance, and 
differentiating the equation with respect and 
found that 


Transposing and inverting terms, 
(6) 
and 


Similar calculations can made, 
derived, for the other pigments employed. 

Equation (7) states that, for the soiling cloth 
lampblack over the range studied, the rate 
decrease reflectivity with increased soiling 
proportional the reciprocal the amount soil 
present the point being This 
similar Lambert’s which describes the inten- 
sity light after has passed through varying thick- 
nesses uniformly absorbing medium. Thus, 
high soiling levels, the reciprocal soil com- 
paratively small, and the reflectivity decreases only 
slightly soiling increases; low soiling levels, 
the reciprocal soil fairly high, and reflectivity 
decreases sharply the soiling increases. 

Figure shows the deviations from 
havior soiling with iron oxide, comparing both 
reflectance and analytical measurements. in- 
teresting note that there considerable range 
medium soiling which the values pigment 
content cloth calculated from reflectance meas- 
urements and from iron analyses agree closely, 
avoiding the deviations from the ideal which each 
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method has one end the soiling range. 


sidering the many points possible error 


this type, this extent agreement considered 
good. any further study soiling with 
Mapico Black pigment, would preferable theo- 
retically use cloth whose degree initial soil- 
ing fell within this range. The chance the mis- 
leading influence uncontrolled factors high for 
very lightly soiled cloth, and the mechanism 
soil attachment cloth undoubtedly changes 
nature for very heavily soiled cloth. similar 
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situation probably exists the case soiling 
carbon blacks and other pigments. 

careful attention the preparation the 
soiling mixture, the storage cloth prior its 
soiling, the temperature and humidity the 
phere the time soiling, and the mechanical 
details the soiling procedure, appears possible 
any these factors, however, may 
leading variations the soil content treated 
pieces cloth. 


Washing Cloth Various Degrees Initial Soiling 


Tue preceding paper discussed the results 
soiling cotton cloth with dispersions containing 
various concentrations several pigments and con- 
stant quantities vegetable and mineral oil. 
This paper deals with study serial washing 
these soiled cloths, and with the amounts soil re- 
moved washing. The usual means measuring 
the results washing tests have involved measuring 
reflectivities the unsoiled, original soiled, and 
washed soiled pieces cloth, and setting the per- 
centage increase reflectivity numerically equal 
the percentage removal soil [5, 11]. Although 
this assumption linear relationship between 
reflectivity and soil content has been practical 
usefulness comparing variables (such 
perature, concentration, and chemical nature the 
detergent, etc.) the washing pieces cloth 
which had the same initial type and amount soil, 
not valid, this report will point out. 

Certain the cloth samples soiled with carbon 
pigments and with magnetic iron oxide pigment 
were subjected multiple and serial washes 
(see “Experimental Methods and 
soap dispersions, and the results these treatments 
were compared with each other. This procedure 
also afforded comparison the effect serial 
washings cloth different degrees initial 
soiling. the case the samples cloth soiled 
with the iron oxide pigment and then washed, 
estimation the amount soil removed was made 
both reflectance measurements and analyses 
the washed cloths for iron content. comparison 
these quantities showed that reflectance values 
alone were not sufficient define the amount soil 
removed washing, least the case that 


particular pigment soil, and probably the case 
other pigment soils well. 

Despite the reported deficiencies detergency 
studies made with the Atlas Launder-Ometer [4, 
was selected the washing machine for this work 
hecause provided controlled conditions capable 
duplication, and because number different 
washing tests could run simultaneously. 
number preliminary washing experiments were 
run the Launder-Ometer order 
some the details satisfactory other 
experimental conditions (time washing, type and 
amount detergent) were arbitrarily 
While these conditions were not 
best ones, their use appeared lead reasonably 
consistent and reproducible results, and large dis- 
crepancies were not evident. 


Experimental Methods and Procedures 


Soiling Mixtures and Soiled Cloth 


The cloth used this work was soiled with mix- 


tures pigment, Nujol, and Snowdrift, described 
the previous paper. before, the pigments used 
were Germantown lampblack, Neospectra Black 
(carbon), and Mapico Black (magnetic iron oxide). 
The pieces soiled cloth were baked oven 
160°F for minutes, and were then stored 
desiccator over following the work Bacon 
[2], until the washing tests were made. 


Washing Conditions 


Atlas Launder-Ometer, Style B-1, 
for all the washing work. 0.25-percent 
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sion Ivory Snow soap was used the washing 
agent, with other material added. Other condi- 
tions were follows: 


Time individual washes minutes 
Temperature operation 120°F 
Speed Launder-Ometer r.p.m. 
Contents jars four pieces soiled cloth, 
inches 
200 ml. soap dispersion 
diameter 


typical serial washing test, test pieces 
strip soiled cloth were used. These were 
rinsed with distilled water for minutes 120°F 
the Launder-Ometer, each pint jar containing 
about test pieces, 200 ml. water, and steel balls. 
Two rinsed pieces were removed and set aside for 
later study. Four rinsed pieces were then placed 
each jars with the soap dispersions 
balls, and were given their first wash. Each piece 
was removed, dipped times water 120°F, 
and stored temporarily water room tempera- 
ture. Eight pieces, selected random, were spread 
dry paper towels, along with the rinsed- 
only pieces previously selected. The remaining 
pieces were put jars with the steel balls and 
fresh soap dispersion, and washed second time. 
After rinsing, more pieces were removed repre- 
sent the results the second wash. This continued 
through washings, after which all the samples 
were dried together. The samples were marked 
with indelible pencil, and ironed dry and flat prior 
the measurement their reflectivities. 

Multiple washing tests also were made pieces 
cloth soiled with the Germantown lampblack. 
These differed from the serial washes that the 
soap dispersion was not renewed after each 10- 
minute washing. all samples from the first 
wash had been removed common storage con- 
tainer, the portions used soap dispersion were 
mixed together, strained, and redistributed 200- 
ml. quantities for the second wash, etc. Mixing 
both samples and soap dispersion after each wash- 
ing period was considered desirable, eliminate 
any irregularities the detergent action among the 
individual jars. 


Comparison Extent and Tenacity Soiling 
Various Pigments 


was found possible prepare pieces soiled 
cloth, using each the pigments, with nearly 
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equal initial reflectance values. These were then 
submitted serial washing described above. 
this way, comparisons could made the relative 
blackening power the pigments, and the rela- 
tive tenacities the pigments the soiled cloth. 


Measurement Results Washing 


The washed samples were examined for their 
reflectance values, the measurements being made 
described before upon stack pieces cloth 
identical history. Four measurements were made 
each piece, and the average the figures was 
taken the final reflectance value, except for the 
rinsed-only pieces, which case smaller number 
pieces were available for testing. Samples 
these washed pieces cloth originally soiled with 
the iron oxide were ashed and analyzed for iron 
content, described previously. 


Experimental Results 


Some the results serial washing tests 
samples soiled cloth, measured reflectance 
measurements, are shown Table II. Similar data 
for multiple washing tests samples soiled with 
Germantown lampblack are shown Table III. 
The reflectance values the samples soiled with 
Germantown lampblack are plotted against the num- 
ber washings Figures (serial) and (mul- 
tiple). Figure shows similar data for serially 
washed samples cloth soiled with the Mapico 
Black pigment, while Table lists the iron content 
(as determined analyses) these same samples 
versus the number washings. Figure shows 
parts the data from Table IV. 

The reflectance values for serially washed sam- 
ples cloth initially soiled about the same ex- 
tent with Germantown lampblack (16-3), Neo- 
spectra Black (50-2), and Mapico Black (44-1) 
are compared graphically Figure 11. 


Discussion 


Before the various serial washing tests were run, 
was anticipated that the cloths different de- 
grees initial soiling (as measured reflectance) 
might all capable being washed about the 
same degree soil content, the 
soiled cloths probably requiring more washings than 
the lightly soiled cloths achieve this state. The 
data presented Figures 7-9 indicate, however, 
that the most heavily soiled cloths would not 
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Fic. Reflectance cotton cloth different de- 
grees initial soiling with Germantown lampblack vs. 
number serial washings. B=30, 
10, D=3, and E=1 part lampblack.) 


washable, least the Launder-Ometer, the 
same high value reflectance were the most 


lightly soiled cloths, even with large number 


serial washings. This was particularly true the 
cloths soiled with carbon pigments, although Fig- 
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Fic. Reflectance cotton cloth different de- 
grees initial soiling with Mapico Black vs. number 
parts pigment.) 
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NUMBER WASHINGS 


Fic. cotton cloth different de- 
grees initial soiling with Germantown lampblack vs. 
10, D=3, and E=1 part lampblack.) 


ures and indicate that the soil content versus 
washing curves level off short complete cleaning 
for even the easily removed iron oxide pigment. 
has been shown others [7, multiple wash- 
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REFLECTANCE VALUES CLOTH SOILED WITH VARIOUS AMOUNTS PIGMENT AND GIVEN SERIAL WASHES 


— 


Rel. concn. pig- 


Original 


‘Treatment 


Run No. Pigment soiling reflectance Rinsed Washes 
dispersion only (1) (2) (3) (4) 
Germantown lampblack 100 24.0 29.0 44.1 54.0 58.5 60.8 
37.0 42.0 58.8 63.5 67.0 
62.6 65.0 76.3 78.5 79.1 
Neospectra Black 34.7 34.0 48.8 52.9 56.2 58.6 
49.0 52.0 64.1 67.2 69.0 71.4 

69.0 75.9 

Mapico Black 200 49.0 50.0 70.1 75.5 77.9 79.2 
100 56.3 61.0 77.8 80.6 81.5 
60.0 64.0 75.4 79.1 81.3 
64.5 69.0 77.8 79.9 81.4 81.6 


Reflectance MgO 100%. 


ing was much inferior serial washing for the re- 
moval pigment soil, and the multiple wash curves 
approached level lines lower reflectance values 
than did those from serial washing. 

The leveling off the soil content versus washing 
curves for the heavier soiled cloths values short 
those that can obtained washing lighter 
soiled cloths indicates that either both two 
phenomena have occurred: (1) heavy soiling was dif- 
ferent from light soiling qualitatively well 
quantitatively (2) redistribution the pigment 
the heavily soiled cloth occurred the early wash- 
ing that cloth, placing some the soil recesses 
the fabric relatively inaccessible detergent 
action. 

Although set reflectance curves shown 
for washed cloth soiled with Neospectra Black, the 
washing behavior this cloth was much like that 
cloth soiled with the other carbon pigment, 
Germantown lampblack. Mapico Black iron oxide 


TABLE III. VALUES SOILED WITH 
Various AMOUNTS GERMANTOWN LAMPBLACK 
AND GIVEN MULTIPLE WASHES 


Rel. 

pigment Original Treatment 
100 24.0 48.9 51.9 
34-2 37.0 55.0 57.8 61.5 65.5 
35-1 49.4 65.0 66.8 69.6 69.8 
36-1 78.3 80.0 


70.2 77.0 79.6 


pigment was much more readily removed from 


cloth than were the carbon pigments, judging either 
increase reflectivity the decrease iron 
oxide content. This attributed the larger 
particle size the iron oxide, and its lower 
degree affinity for cotton cloth, compared the 
carbon pigments. 

that not possible compare the soil contents 
washed samples soiled cloth with those un- 
washed samples their reflectance values. For 
example, sample 42-7 when soiled with disper- 
sion containing parts soil and not washed had 
reflectance value 75.7 percent and relative iron 
oxide content 0.13 unit; sample 44-4 when 
soiled with similar dispersion containing parts 
soil and washed once had almost identical re- 
flectance 75.4 percent but relative iron oxide 
content 0.30 unit. Some washed samples dif- 


ferent histories but with equal reflectances were 


TABLE CONTENT CLOTH SOILED WITH 
AMOUNTS BLACK AND 
GIVEN SERIAL WASHES 


Rel. concn. 


pigment Original Treatment 

Run soiling iron oxide Washes 

44-1 200 0.62 0.29 0.24 0.20 

42-3 100 2.2 0.38 0.19 0.16 0.13 

44-4 1.6 0.30 0.15 0.14 0.12 

44-5 0.80 0.07 0.07 
0.13 0.05 0.04 0.03 0.02 


42-7 


The figures for iron oxide content represent mg./2 cloth. 


NAL 
42-7 77.0 81.8 82.0 83.9 84.3 
de- 
k US, 
US. 


REFLECTANCE 


MAPICO 
LAMPBLACK 
NEOSPECTRA 


NUMBER WASHINGS 


Fic. 11. 
the same level with three black pigments 
serial washings. 


Reflectance cotton cloth soiled initially 
number 


nearly equal iron oxide content; other washed 
samples with equal reflectances were not. The ex- 
planation these differences thought found 
consideration the distribution the pig- 
ment soil the various cloth samples question. 
much the soil piece cloth lies its 
surface, the case soiled but unwashed cloth, 
the reflectivity will lower than the same total 
amount soil present but largely within the 
cloth, thought the situation with washed 
soiled cloth. Although these views have been de- 
veloped from study iron oxide soiling only, 
there apparent reason why they should not 
equally applicable soiling with carbon and with 
other pigments. 

The influence the distribution pigment 
piece soiled cloth also felt the ease with 
which that cloth can cleaned. number ex- 
amples the current work, including cloth sam- 
ples 42-7 and 44-4 discussed above, were found 
wherein pieces cloth with equal reflectance 
values did not change equally reflectance upon 
heing subjected washing. This difference was 
especially pronounced one the cloths had not 
been previously washed; this case, the latter 
cloth increased much more reflectance than did 
the other cloth which had had least one washing. 
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From Figure 11, may seen that the 
pigments concerned had much different covering 
powers, 200 parts Mapico Black were re- 
quired produce the same lowering reflectance 
the carbon pigments. More 
ever, was the difference the ease with which these 
pigments were removed washing. 
oxide was removed the most readily, Germantown 
lampblack next, and Neospectra Black 
This the same order the average particle 
size value) the pigments; these are approxi- 
mately 0.3 for Mapico Black, 0.15 for the lamp- 
black, and 0.03 for Neospectra Black. The Neo- 
spectra Black has the smallest particle size and the 
largest specific surface, and would expected 
more tenaciously held the fabric 
Germantown lampblack. the other hand, the 
ease removal the iron oxide 
and the lampblack too large explained, 
except part, the difference their particle 
sizes. Because different surface characteristics, 
the iron oxide appears held less tenaciously 
the cloth than are carbon pigments, least with 


Vaughn and his coworkers [11] developed some 
interesting mathematical relations for the cleaning 
produced serial washings, beginning with the 
assumption that ‘the rate soil removal could 


where total removable soil content given 
amount cloth; soil removed from 
this given amount cloth; and total time 
washing. 


ORIGINAL SOILED CLOTH MEASURED 
ANALYSIS INDIRECT METHOD 


Relative iron oxide 


content Difference 

Cloth Indirect (irremov- movable 

No. Analysis method able) (%) 
42-3 2.2 2.075 0.125 
1.6 1.48 0.12 
0.80 0.735 0.065 8.1 
42-7 0.13 0.12-0.13 


Only arbitrarily selected value can given here. 
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TABLE VI. PERCENT IRON OXIDE LEFT CLOTH 
AFTER VARIOUS TIMES WASHING 


iron oxide after washing for 
number minutes shown 


Run No. 
44-1 100 17.7 8.3 6.8 
100 8.6 5.9 
44-4 100 18.7 9.4 8.7 
44-5 100 17.5 8.8 8.8 


42-7 100 38.5 30.7 23.1 15.3 


Values calculated 
from equation 
(12) 100 18.0 0.58 0.10 


integration equation (8) and rearrangement 
the terms, they obtained the exponential form 


(9) 


where constant for specific soil removal 
rate. The Vaughn group then plotted values 
(obtained turbidimetric determination the soil 
the wash water) against (with assumed 
values and extrapolated where 
equaled zero (that is, where obtain the 
value For soiling with carbon pigments 
cotton cloth, this indirect method appears the 
only way measure the amount removable soil 
present. For soiling with iron oxide pigment, how- 
ever, both this method and direct analysis can 
applied determine the original pigment content 
the cloth. When this was done, the data ob- 
tained Table were obtained. 

the “analysis” values Table represent 
the total soil originally present, and the “indirect 
method” values give the total removable soil, their 
difference indicates the portion the original soil 
which washing would not able This 
irremovable portion decreases absolute amount, 
but not percent original soil, the degree 
initial total soiling decreases. Ackley [1] has al- 
ready emphasized, the forces responsible for hold- 
ing the last small amount soil the cloth may 
not the same those holding the more easily 
removed superficial soil, and may resist the deter- 
gent action washing with plain soap dispersion. 
commercial laundry practice, special measures 
are often necessary remove this last soil which 
held most tenaciously. 
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Equation (8) can rearranged and integrated 
slightly different manner give the following 
relation: 


(10) 


where and have the same significance 
fore, and integration constant. the 
original amount soil, considered 100, then 
the values represent the percent that 
original amount soil still present. From the 
values for removal iron oxide, shown Table 
IV, these percentage values were calculated. Taking 
the average value percent for 
minutes’ washing, equation (11) may solved 


give 


the equation for theoretical soil removal the 
particular system studied. values 
calculated from this equation for longer periods 
washing are shown Table VI, together with the 
values actually found. immediately apparent 
that soil was removed much slower rate 
later 10-minute washings than was the first 
10-minute washing. This additional evidence for 
the existence relatively irremovable portion 
the pigment soil. 

Similar calculations, with similar resulting find- 
ings, can made for the removal the carbon 
soils from cloth, using measurements the re- 
flectance the cloth samples the turbidity 
the wash water obtain estimates the amount 
soil still present after washing. However, the re- 
flectance measurements give only approximate 
values, discussed above, and the turbidity method 
gives estimate total removable soil, rather than 
total soil originally present. This type study 
could made more definitive the use soil- 
ing pigment particle size and tenacity attach- 
ment cloth characteristic carbon black, but 
capable being determined directly, like iron oxide. 
Unfortunately, such material not known this 
time. 
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III. Influence the Soiling Mixture and Storage Conditions 
the Ease Washing Soiled Cloth 


two preceding papers (pages 670-81 
discussed the soiling cotton cloth with dispersions 
pigment, hydrogenated vegetable oil and min- 
eral oil, the storage the soiled cloth (following 
oven baking) desiccator over calcium chloride, 
and the washing behavior samples the soiled 
cloth. The baking and storage the soiled cloth were 
carried out recommended Bacon who de- 
veloped procedure which produced minimum 
amount change ease washing soiled cloth 
which had been stored three months. His work 
showed that dry atmosphere during storage was 
the most important factor. 

This paper has its purpose study the in- 
fluence the soiling mixture and storage con- 
ditions the ease washing soiled cloth, 
part program for establishing reliable experi- 
mental conditions for detergency studies. pre- 
sents the results soiling cloth with number 
pigment dispersions which the oil component 
varied its degree unsaturation, storing these 
soiled cloths under various conditions with respect 
moisture and oxygen content, and washing 
samples the cloths after storage intervals one 
day weeks. Each soiling mixture was com- 
posed one pigment (lampblack magnetic iron 
oxide) and one oil (selected from group ranging 
relative amount unsaturation from mineral 
oil through several vegetable oils linseed and 
tung oils). Pieces cloth soiled each these 
mixtures were stored laboratory air, air des- 
iccated with calcium chloride, moist nitrogen, 
Samples were periodically removed during period 
Ometer with warm soap dispersion; the degree 
cleaning was estimated 
ments. the values thus obtained pro- 
vided estimates the changes the ease wash- 
ing pieces soiled cloth which developed 
ageing, and afforded comparisons the amounts 
such change produced the soiling 
mixtures and under the different storage conditions. 

was expected, the soiling mixtures which pro- 
duced the least change ease washing, under 
given storage condition, were those whose oil 
constituents had the lowest degrees unsaturation. 


For given soil mixture, the storage conditions 
which the cloth was kept dry effected 
change ease washing; there was 
advantage nitrogen over air storage 
Soiling mixtures made with the 
oils displayed strong tendencies bind the pigment 
soil the however, the length storage time 
necessary produce this change was quite different 
for the two pigments used. 


Experimental Materials and Procedure 
Soiling Mixtures 


Eight soiling compositions containing lampblack 
were made follows: Germantown lampblack 
No. part) and one the eight oils used 
parts) were mixed together with stirring and warm- 
ing until homogeneous. Five grams the resulting 
suspension were dispersed 500 ml. carbon 
tetrachloride give soiling mixture. The oils 
used are listed Table VII. before, the lamp- 
black dispersion was such fineness 
ity that grinding the paste was not necessary. 

Similar soiling compositions were made with 
parts Mapico Black magnetic iron 
ment and parts one the six oils used (Snow- 
drift and cottonseed oil were omitted). These mix- 
tures, however, were mulled glass plate 
produce sufficiently fine and even dispersion the 


TABLE VII. Data USED PREPARATION 
SOILING MIXTURES 


Oil Type number* 
Nujol Mineral oil 
Coconut oil Vegetable oil with high lauric acid 
content 
Snowdrift Partially hydrogenated cottonseed 
oil 
Olive oil High oleic acid content 
Cottonseed oil High oleic and linoleic acid 105 
tents 
Linseed oil High linolenic acid content 175 
Linseed oil High linolenic acid content 175 
driert 
Tung oil High elaeostearic acid content 233 


These values were determined Dr. Overholser, 
using the Hanus method. 

wt. cobalt, introduced the form cobalt 
lineolate. 
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pigment; 5.5 grams the paste were dispersed 
500 ml. carbon tetrachloride make soiling 


Soiling Cloth 


Each portion soiling mixtures was used 
soil one strip cloth 156 inches, using the 
cloth procedure described the first 
paper this series. The soiled strips were sus- 
pended the laboratory air until the solvent had 
evaporated, and were then put into storage. The 
strips were not given oven baking, done pre- 
viously, because the expectation that such treat- 
ment would set the linseed and tung oils and give 
unfair comparative wash tests from cloth soiled with 
these oils. 

Soiling the cloth strips occurred quite evenly 
with all the soiling mixtures except the two 
made with mineral oil; these two cases the pig- 
ment particles appeared flocculate the carbon 
tetrachloride dispersion, producing somewhat 
speckled appearance the soiled cloth. 
havior has been commonly observed pigment 
dispersions made with mineral oils. 


Storage and Washing Cloth 


portion the cloth soiled each soiling mix- 
ture was stored box with one side open the 
laboratory air, attempt being made regulate 
the humidity the latter. second portion was 
stored 5-gallon metal can with tightly fitting 
friction lid, with air the atmosphere and with 
dish anhydrous calcium chloride the bottom 
the can. Two other similar cans were equipped 
with nipples brass tubing that gas could 
passed through them after the lids were place, 
and third portion cloth was stored one 
these over dish anhydrous calcium chloride; 
the air was then largely displaced passing 
nitrogen through the can rate about 7-8 cubic 
for minutes. The fourth portion 
cloth was stored the other can equipped with 
nipples, but containing calcium chloride, and the 
air was likewise swept out nitrogen which was 
bubbled through water gas-washing bottle be- 
fore entered the can. The nipple openings were 
plugged preserve the nitrogen atmosphere during 
storage, and the procedure sweeping with nitro- 
gen was repeated after each opening the storage 
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dating from the time soiling, samples cloth 
were removed from the storage containers, and 
subjected serial washing described previously 
(page 676 

For each test, pieces were washed, one time, 
twice, and three times. The reflectance values 
the washed samples were determined before, tak- 
ing measurements each piece and averaging the 
figures obtain the final reflectance this 
value increased the cloth became 
clean. 


Experimental Results 


The reflectance values pieces cloth soiled 
with various mixtures containing Germantown 
lampblack, aged for the times and under the storage 
conditions listed, and given three serial washes, are 
shown Tables VIII and IX. Similar data for 
samples soiled with Mapico Black magnetic iron 
oxide are given Tables and XI. These values 
for several different soiling mixtures are plotted 
against the time ageing Figures 12-15. 


Discussion 


For all the soiled cloths, three serial washes 
had the same effect noted previously—that is, the 
first washing produced the largest increase 
flectivity, and the third washing the 
crease. lampblack was much more effective 
than the magnetic iron oxide reducing the reflec- 
tivity the cloth, and was also more difficult 
remove. 

The principal chemical changes which these oils 
soiled cloth storage might undergo are 
hydrolysis the ester grouping, oxidation (of 
highly unsaturated oils) accompanied polymeri- 
zation, and oxidation (of less unsaturated oils) 
leading the development rancidity [3]. 
these latter changes involve the reactive double 
bonds the hydrocarbon portions the fat mole- 
cule and are much more likely occur under con- 
ditions atmospheric exposure than hydrolysis. 
refined mineral oil, such Nujol, contains 
neither unsaturation nor ester groups, and should 
inert the effect both atmospheric oxygen and 
moisture. Hydrogenated cottonseed oil 
nut oil, olive oil, and cottonseed oil are progressively 
more susceptible oxidation the nonpolymeriz- 
ing type, owing their progressively greater degree 
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LINSEED OIL 


REFLECTANCE 


STORAGE TIME WEEKS 


Fic. 12. Reflectance washed cotton cloth soiled 
originally with lampblack and various oils vs. length 
storage time dry air. 


unsaturation, but are about equally resistant 
hydrolysis. Tung oil, because its high degree 


MAPICO BLACK 


REFLECTANCE 


STORAGE TIME WEEKS 


Fic. 14. Reflectance washed cotton cloth soiled 
originally with pigment and tung oil vs. length stor- 
age time (averaged values for four storage conditions). 


COTTONSEED OIL 
WwW 
oO 
LINSEED OIL 


STORAGE TIME WEEKS 

Fic. 13. Reflectance washed cotton cloth soiled 
originally with lampblack and various oils vs. length 
storage time laboratory air. 


conjugated unsaturation, very susceptible oxi- 
dation leading polymer formation, well 
the nonpolymerizing type oil 
polymerizes less readily than tung oil, although 
this type change catalyzed small amounts 


MAPICO BLACK 


REFLECTANCE 


a 


LAMPBLACK 


STORAGE WEEKS 


Fic. Reflectance washed cotton cloth soiled 
originally with pigment and olive oil vs. length 
storage time (averaged values for four storage 
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TABLE VIII. REFLECTANCE VALUES CLOTH SOILED WITH REFLECTANCE VALUES CLOTH SOILED WITH 
LAMPBLACK AND VARIOUS OILS AND AGED AIR LAMPBLACK AND VARIOUS OILS AND AGED NITROGEN 
FOR DIFFERENT LENGTHS TIME FOR DIFFERENT LENGTHS TIME 


Reflectance (%)* Reflectance (%) 


Oil Original Time storage Oil Original Time storage 
soiling soiled (weeks) soiling soiled (weeks) 
Laboratory air Moist nitrogen 


Tung Tung 


Dry air Dry nitrogen 


Reflectance MgO 100%; reflectance unsoiled 
cloth 84%. 


TABLE XI. REFLECTANCE VALUES CLOTH SOILED WITH 
MAGNETIC OXIDE AND OILS AND AGED 
TABLE REFLECTANCE VALUES CLOTH SOILED WITH NITROGEN FOR DIFFERENT LENGTHS TIME 
MAGNETIC OXIDE AND VARIOUS OILS AND AGED 
AIR FOR DIFFERENT LENGTHS TIME 


Reflectance 


Reflectance (%) Oil Original Time storage 
soiling soiled (weeks) 
soiling soiled (weeks Moist nitrogen 
* e 
Averaged reflectance values meaningless because wide these various changes, only oxidation result- 


Variations the extent cleaning different portions 
single pieces. 


ing polymer formation should have the effect 
binding inert pigment more tightly porous 
certain metallic soaps, especially those copper substrate such cloth. Neither the free fatty acid 
and cobalt. Oils such olive and cottonseed formed hydrolysis nor the aldehyde formed 
probably undergo polymerizing oxidation lesser oxidation typified rancidity should interfere with 
extent, exposed for sufficient length time. the ease removal such pigment from cloth, 
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TABLE XII. CLOTH SOILED WITH 
LAMPBLACK AND STORED WEEKS, COMPARED WITH 
CLOTH STORED ONE Day 


RESEARCH 


MAGNETIC OXIDE AND STORED WEEKs, 
PARED WITH SOILED CLOTH STORED ONE Day 


Storage medium 
Oil 
soiling Labora- 
dispersion tory 
air air 
Nujol 
Coconut 
Snowdrift 
Cottonseed 
Olive 
Linseed 
Linseed and drier 
Tung 


Summary 
be- 
havior 
nitrogen oils 


Summary in- 
conditions 


unless insoluble condensation products 
materials are formed. Therefore, the various 
oils used, the mineral oil would expected have 
little effect the ease cleaning cloth soiled 
either form attack; the tung oil and the linseed 
oil with drier (metallic soap catalyst) would ex- 
pected polymerize time and bind the pig- 
ment firmly the cloth; and the group from coco- 
nut oil linseed oil would expected have 
gradually increasing pigment-binding action, roughly 
proportional their relative degrees unsaturation 
and their linoleic acid content. 

analysis was made the ageing behavior 
each the different soiled cloths comparing the 
reflectivity values after weeks storage with 
those after one day storage. Tables XII and XIII 
show the simplified results this analysis for cloth 
soiled with lampblack and with magnetic iron oxide, 
respectively. these tables, “+” indicates that 
the cloth was washed higher reflectivity after 
weeks than after one day; that there was 
little change reflectivity; and “—” that 
the cloth washed lower reflectivity after the 
long storage period than after one day. Summaries 
the right and the bottom these tables have 
added order show the general effect pro- 
duced particular kind oil condition 
storage. 

the lampblack series, pieces cloth soiled 
with mineral with coconut oil showed 
stantial change ease cleaning upon storage 
except when exposed moist nitrogen, and both 


Storage medium 
Summary 
be- 
nitrogen oils 


Oil Labora- 
soiling tory Drv 
dispersion air air 
Nujol 
Coconut 
Olive 
Linseed 
Linseed and 
Tung 


Summary in- 
conditions 


sets could cleaned reasonably well; hence 
considered that these oils did not undergo chemical 
changes during storage. Cloth soiled with tung 
oil did not change washability from one day 
weeks storage, retaining almost all the 
original pigment soil throughout that time. This 
indicates that the tung oil 
the first day following initial soiling form 
wash-fast bonding most the pigment the 
cloth. The pieces cloth soiled with the other 
five oils all held their pigment soil more tenaciously 
upon ageing. Snowdrift and olive oil produced less 
change than did cottonseed linseed (with 
without drier) oil. The group 
changed more than did 
(one day) and ending with about the same one (12 
weeks). Only one concentration one drier was 
used; the results its use should not 
sidered necessarily representing the action 
other driers. 

Generally speaking, the use nitrogen appeared 
produce advantage over the use air, al- 
though was expected that would decrease the ex- 
tent oxidation. The volume nitrogen passed 
through the storage cans was 2.5 times the vol- 
ume the cans; this quantity was considered suf- 
ficient remove most the oxygen. Moist nitro- 
gen and laboratory air (moist part the time) 
produced the greatest decrease the ease clean- 
ing the soiled cloths. These are thought have 
caused this effect principally inducing degree 
swelling the surface layer cellulose greater 
than that existing the cotton cloth stored over 
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calcium chloride. The moist, relatively more swollen 
condition afforded larger surface and larger pores 
for attachment and penetration the soil particles 
and therefore caused portion them bound 
more tightly than the surface had remained rela- 
tively dry. similar explanation can applied 
Bacon’s observation that cloth soiled rainy 
humid days would not become bright when 
washed would cloth soiled dry days. 

the various soiling mixtures containing lamp- 
black, that made with mineral oil was removed 
the greatest extent, followed those made with 
Snowdrift, coconut and olive oils, cottonseed oil, 
linseed oil, and tung oil, that order. Thus the 
relative ease removal the various soils after 
weeks’ storage paralleled the relative order 
the oils when they were listed according their 
iodine numbers (Table VII), except for ex- 
change position coconut oil and Snowdrift. 

the magnetic iron oxide series, substantial 
change ease cleaning occurred for cloth soiled 
with mineral, coconut, olive oils under any 
the storage conditions used; and all these cloths 
could cleaned about the 
value the end the storage period. Cloth soiled 
with tung oil and iron oxide was readily washable 
the end one day and one week storage, 
sharp contrast the behavior cloth soiled with 
tung oil and lampblack. After two weeks storage, 
very peculiar washing behavior was 
vidual pieces cloth displayed great differences 
ease cleaning; sometimes one corner side 
washed almost clean (reflectance 60-70 percent), 
and the area immediately adjacent retained almost 
all the original pigment soil (reflectance 
percent). After four more weeks storage, 
the entire area all pieces was uniformly resistant 
washing. evident that the tung oil had 
polymerized over part the cloth during the sec- 
ond week storage, and over the entire area 
the end four weeks storage. Cloth soiled with 
iron oxide and plain linseed oil did not change 
significantly ease cleaning until the last four 
weeks storage, during which time the pigment 
appeared become much more 
tached. the lampblack series, cloth soiled 
with linseed oil-iron oxide mixture containing 
cobalt linoleate drier did not wash clean 
the beginning did cloth containing iron oxide 
and plain linseed oil, but washed somewhat cleaner 
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after weeks storage. The washing effects ob- 
served the iron oxide series with olive, linseed, 
and tung oils, compared the behavior the same 
oils the lampblack series, are such would 
expected the assumption made that the iron 
oxide contained small amount antioxidant, 
lacking the lampblack. 

The presence absence moisture oxygen 
did not appear have any general effect the iron 
oxide series. Mapico Black magnetic iron oxide 
known have larger particle size and lesser 
tenacity attachment cotton cloth than does 
Germantown lampblack [9], and differences the 
moisture content the degree swelling the 
surface layers the fabric may have had notice- 
able effect the tenacity attachment the 
former pigment. 

Some the experimental data are shown 
Figures 12-15 curves plotting reflectivity 
washed cloth against time storage. Figure 
the washing behavior pieces cloth soiled with 
lampblack and four different oils and aged dry 
air compared. The constant, easily washable be- 
havior the mineral oil noticeable contrast 
the changing behavior the cottonseed and lin- 
seed oils, and the constant nonwashability the 
tung oil. Figure illustrates the effect storage 
laboratory air the ease cleaning pieces 
cloth soiled with lampblack and Snowdrift, cot- 
tonseed oil, linseed oil. Comparison the 
curves for cottonseed and linseed oils Figures 
and shows the increased resistance washing 
that the moisture laboratory air produces, espe- 
cially after storage for period weeks. Two 
different types behavior pieces soiled with 
lampblack and with magnetic iron oxide are shown 
the curves Figures (tung oil) and (olive 
oil). These figures were obtained averaging the 
values for all four storage conditions give 
single composite curve for each soiling mixture. 

Two general recommendations for the best exe- 
cution this type detergency study may made 
from the present work: 


time after soiling and before washing, should 
obtained the use dish anhydrous calcium 
chloride tightly closed container. this done, 
air satisfactory storage medium. 
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should not mineral oil alone, despite its con- 
stant behavior upon ageing, because the resulting 
pigment dispersion will flocculate and soil the cloth 
unevenly. Neither should oil with linoleic 
other acid groups with multiple unsaturation 
used, because the polymerizing oxidation which 
such groups undergo. The preferred oil would 
vegetable oil relatively low degree unsatura- 
tion, such the coconut oil and Snowdrift used 
this work. This general type soil has already 
been recognized useful Bacon [2] and others, 
because simulated the type oily soil acquired 
textile fabrics and clothing normal use; 
our work has shown its value from the viewpoint 
practical use experimental detergency studies. 
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Textile Testing Germany 


Herbert Schiefer,* Lyman and Richard 


Foreword 


this paper attempt made present clear, concise, and well-illustrated 
manner integrated picture textile testing Germany. believed that 
most the important developments have been described; however, some have 
doubt escaped attention may have been overlooked. For those who may wish 
make more detailed study, extensive bibliographies have been included. These 
bibliographies, together with the many references which are usually given the 
original publications listed them, refer wealth source material for de- 
tailed study and use. 

The information reported this paper was obtained 1945 part the 
general investigation conducted the Technical Industrial Intelligence Committee 
German science, technology, and manufacturing. The report based 
for the most part upon first-hand knowledge gained personal examination, in- 
and study the testing equipment the leading laboratories the 
German textile industry, research institutes, and textile schools, and from thorough 
interrogations the leading and key technical personnel these laboratories and 
extensive discussions with them, and, finally, from study the original docu- 
ments and publications which were obtained the course the investigations. 
few instances prewar publications were consulted obtain more complete, 
well-rounded picture. 

hoped that this paper will provoke thought and discussions, stimulate re- 
search, and assist technological personnel engaged textile testing and develop- 
ment testing equipment. should also aid clarifying the concepts pertinent 
the evaluation quality and serviceability textiles and the interpretation 
and significance testing results and data. 

The table contents for the entire report and Part the text are published 
this issue. Part will appear the January, 1948, issue and Parts and 
the February issue. 

Reprints the whole report, bound serviceable covers, will available after 
its publication TEXTILE RESEARCH JOURNAL been completed. Copies may 
had price writing Textile Research Institute, East 40th 
Street, New York 16, New York. 


Senior National Bureau Standards, Washington, 
Harris Research Laboratories, Washington, 
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Schopper Single-Fiber Tester 


The testing individual fibers 
strength and extension was already routine pro- 
cedure Germany the time this investigation. 
This extensive testing individual fibers doubt 
resulted from the rapid advance and development 
the many types rayon and the huge production 
staple fiber, especially during the war. 

The Schopper single-fiber strength tester, shown 
routine testing. 

The pendulum Figure which exerts the load 
reduce the inertia minimum without sacri- 
ficing the necessary rigidity. claimed that the 
inertia has been kept low that the precision the 
indicated load 0.5 percent the full scale value 
and percent any intermediate load. The two 
scales for indicating the load and the extension are 
linear. 

When auxiliary weight placed the pendu- 
lum equilibrium for any angular posi- 
tion. When the pendulum rotated, the end pushes 
two-pronged rider along horizontal rod 
ure situated front horizontal fixed scale 
graduated into 100 uniformly spaced divisions. Each 
the scale represents load equal 
the auxiliary weight which attached the pen- 
dulum for test. Seven such weights are pro- 
vided give load ranges from 10, 20. 
and 100 grams, respectively. The rider dis- 
placed the maximum position 
and remains this position after the specimen 
broken that the breaking load may read. The 
two prongs the rider serve minimize the par- 
allax error the reading. The pendulum 
held arrested position zero load clamp 
while the specimen being inserted the upper 
clamp. 

The upper clamp for holding the specimen at- 
tached the pendulum knife edge. clamp 
provided for holding arrested position while 
inserting the specimen. The lower clamp 
tached shaft which actuated hydraulically. 


Tensile Testing 


The rate travel adjusted sensitive valve 
that the duration test seconds, the 
average, regardless the breaking load. obtain 
this adjustment few preliminary tests are made. 
The time interval seconds for making test has 
been adopted standard for tensile testing fibers 
Germany. one the specification require- 
ments which differs from the standard practice used 
textile testing the United States. 

The motion the hydraulically shaft 
second horizontal scale (Figure 4), 
which parallel the fixed scale The relative 
movement the two scales, equal 
four times the movement the lower clamp, 
(Figure 4), while the displacement the rider, 
the end the pendulum equal four times 
the movement the upper clamp, The difference 
times the extension the specimen, and in- 
dicated directly the movable extension scale 
the prongs the rider. The zero the exten- 
sion scale the extreme left the scale 
When the specimen breaks, the hydraulically driven 
shaft and lower clamp continue move until the 
flow the liquid stopped reversed. The mo- 
tion the extension scale, however, stopped in- 
stantly electromagnetic trip mechanism. The 
mechanism which moves the extension scale has 
cam attached it, which adjusted that 
makes indicator follow closely the angular move- 
ment the pendulum. open electric switch 
interposed between the pendulum and the indicator. 
When the specimen breaks, the pendulum swings 
back small amount (no pawls are attached the 
pendulum prevent from swinging back), which 
closes the switch and operates 
which breaks the connection between the hydrau- 
lically driven shaft and the extension scale. The 
adjustment the cam which moves the indicator 
obtained few preliminary tests. important 
make the adjustment that the angular move- 
ment the indicator test all times less than 
that the pendulum. were more, then the 
indicator would deflect the pendulum 
stead the load from the specimen, and course 


691 
- 


TEXTILE 


microscope adjusted that the zero coincides 
with reference mark the upper clamp. The 
tive displacement the two clamps, the extension 
the specimen, can read directly 0.05 mm. 
looking through the microscope and noting the posi- 
tion the reference mark the scale. The 
when the specimen breaks can observed from the 
sudden movement the reference mark caused 
slight swing-back the pendulum before ar- 
rested the indicator described the preceding 
paragraph. This method obtaining the extension 
requires very careful attention, technique which 
can, however, readily mastered qualified 


operator. 

The load-extension curve can recorded 
out the test chart. The end the pendulum 
actuates pen (see Figures and 3), while the 
hydraulically driven shaft moves the chart right 
angles the swing the pendulum, either trans- 
lation rotation. The recorded extension mag- 
nified four times and lines the chart compensate 


Fic. single-fiber tester. 


the mechanism moving the extension scale would 
also disengaged. 

Extensions mm., magnified four times, 
can measured. The value one division the 
scale 0.2 mm. and estimates exten- 
sion can readily made. The distance between 
the two specimen clamps can adjusted 
specimen lengths ranging from mm. 100 mm. 
can tested dry, and specimen lengths 10, 
30, 40, and mm. can tested wet. For making 
the wet tests small tube containing the liquid 
fastened the hydraulically driven shaft rotated 
until directly vertical alignment with the 
mounted specimen. then raised, thereby im- 
mersing the lower clamp and the specimen the 
liquid. The specimen remains immersed during the 
entire test. 

Extensions mm. can measured more 
precisely optically. For this purpose small micro- 
scope attached the hydraulically driven shaft 
moving the lower clamp. scale the field the Fic. Schematic drawing Schopper fiber tester. 


692 
“| 
J 
ck, 
‘ 
E 


693 


NAI 
for the movement the upper clamp. Repeated 
ides loading and unloading curves can recorded, 
ela- which case the cam and indicator described above 
are rendered inoperative permit the pendulum 
return zero load upon unloading the specimen. 

experienced operator. The fibers are inserted 
the the tester under initial tension which about 
equal the weight 500 meters the fiber. Small 
ar- clamps the required weight (see Table are 

ling suspended from one end the fiber while the other 
sion end fastened the upper clamp. Provision 
hich made for suspending equal weight the pendu- 
fied lum compensate for the initial tension weight 
Scale Schopper fiber tester. the fiber. This procedure followed 

the pendulum remains its zero position when the 
lum arresting clamp the pendulum 
the though the pendulum remains the zero load posi- 

ight tion, nevertheless the fiber under initial ten- 
sion. correction for this initial tension must 
lag- therefore applied the final breaking load and 
sate all recorded loads the load-elongation curve 


recorded. This applies both loading and unload- 


ing curves. 


Krais Single-Fiber Tester 


second type single-fiber strength tester which 
was used extensively Germany constant-rate- 
of-loading device following the basic 
gested Professor Krais number years ago and 
generally known was con- 
structed and improved Keyl Dresden and 
basically balance, shown schematically 
Figure The load applied one end the 
balance beam water flowing from bottle into 
vessel constant rate. The rate adjustable 
means the water head and the valves and 
The other end the balance beam exerts the 
load the fiber The deflection the beam 


WEIGHTS APPLIED INITIAL TENSION 
FIBERS DIFFERENT DENIER 


TABLE 


Denier Weight (mg.) 

5to 350 

700 
Fic. Schematic representation extension 1'500 
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proportional the extension the fiber. This 
extension may read directly from scale, 
may greatly magnified optically and read 
scale darkened room. The extension can also 
recorded against time. chart, placed 
oscillated vertically uniform rate and scriber 
fastened the end the balance beam records 
the extension against time. The zigzag record 
high frequency indicates low extension, whereas 
low frequency indicates high extension. variable 
frequency readily detected and indicates varia- 
ble time rate extension. From the time-extension 
record and from the known uniform time rate 
loading, load-extension curve can constructed. 
The apparatus provided with valve operated 
electrically which shuts off the flow water the 
instant the specimen breaks. The latest model made 
Keyl, known “Deforsom” and shown Fig- 
ure includes the electrically operated valve, 
optical extension indication 100 magnification, 
and automatic device for recording the load- 
extension curve the fiber. Provision also made 
for immersing the fiber during test obtain the 
wet strength and the extension. 


Heim Single-Fiber Tester 


The Heim single-fiber tester, which was developed 
Heim the Research Laboratory Arnhem, 
Holland, has been described Dr. Gonsalves 
the Melliand and amplified 
TILE RESEARCH JOURNAL with experimental data 
[2]. This tester the pendulum type, shown 
schematically Figure The fiber fastened 
between the clamps and system levers 


Schematic drawing Krais fiber tester. 


Fic. 


Krais single-fiber tester. 


assures that the lower clamp always moves 
vertical direction. The downward speed the 
lower clamp constant. narrow slit the end 
the balance beam moves integrally 
upper clamp The vertical movement this slit 
proportional the load applied the fiber. 
slanting shield moves integrally with the lower 
clamp. The relative movement this shield the 
slit proportional the extension the fiber. 
The slit illuminated light source. image 
the illuminated slit projected ground glass 
photographic plate. The change position 
the image the slit with reference fixed 
system rectangular coordinates gives the load 
extension curve the fiber. The friction the 
system claimed very small and course 
zero for the optical manner recording the load- 
extension relationship. 


Fiber Testing Conditions and Results 


The minimum number fibers usually tested 
30. the deviation, computed according the 
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lowing formula suggested Professor Sommer, 
exceeds percent, then additional fibers must 
tested. 


A=+ 


the number fibers tested, the average break- 
ing strength the fibers, the number 
fibers weaker than and the average break- 
ing strength the fibers. This procedure 
repeated until enough fibers have been tested 
that the deviation less than percent. 

The same procedure was not followed all re- 
search laboratories Germany. common pro- 
cedure was follows: Ten groups fibers each 
were prepared and weighed, and the denier each 
group was determined. The group fibers with 
denier nearest the average for the ten groups was 
tested for dry strength and the group fibers 
second closest the average was tested for wet 
strength. The probable error, percent was 
calculated using the formula 


where and have the meanings given above. 


exceeded percent, then additional fibers, 
selected according the above procedure, had 


Fic. Schematic drawing Heim single-fiber tester. 
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tested and the procedure was repeated until for 
all fibers tested was less than percent. Results 
tests single fibers are summarized Table II. 

number other quantities were calculated 
the load-extension curve for single 
rupture. The area OAB measured and equal 
the work, done the fiber break it, and 
called the “deformation The maximum 


EXTENSION 


Fic. Typical load-extension curve. 


work, which could done theoretically 
ideal fiber having the same breaking strength and 
extension break would equal the area the 
computed and called the 
(degree completeness degree achievement). 
supposed indicate the degree which the 
tested fiber approaches ideal fiber. the defor- 
mation work expressed per unit weight 
fiber per unit volume fiber, then either result 
called the “specific deformation work.” These 
values are used when comparing different fibers. 

Another method testing single fibers obtain 
loading and unloading load-extension curves ac- 
cording the following loading steps: 


Applied load 
average 
Loading step breaking strength) 

(Initial) 


Several loading and unloading curves this type 
are indicated Figure For the first step, OA, 
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Metric 
Material tested number Denier 
Cotton 

American, middling 4275 2.10 
American, f.g.m. 4840 1.86 
Sea Island 8890 1.01 
Sakellaridis 6880 
Sakellaridis, 6720 1.34 
Upper Egyptian 5060 1.78 
Tinnevelly 3790 2.38 
Oomra 3060 2.94 
Bengal 3210 2.80 
Broach 3420 2.63 
Scinde 2710 3.32 


Wool 
Australian 2060 4.37 
South African Cape 2050 4.39 
New Zealand 1540 5.84 
New Zealand 600 15.00 


Silk 7110 1.27 


Bast fibers 


Flax 545 16.5 

Hemp 12.75 
Jute 460 19.55 
Ramie (Yuengkang) 1660 5.42 
Ramie (Kingkiang) 1530 5.88 


Rayon and staple fibers 


Staple fiber (1917) 1325 6.40 
Vistra (1932) 6040 1.49 
Vistra (1937) 6450 1.395 
Viscose staple (1939) 7200 
Viscose high wet strength (1939) 6040 1.49 
Special staple fiber (1939) 5590 1.61 
Celta 6450 1.44 
Snia 2540 3.54 
Cuprammonium 6330 1.42 
Acetate 2950 3.05 
Sedura high-tenacity 7628 1.18 


Casein fibers 


1170 7.69 
Lanital (min.) 2410 3.73 
Lanital (max.) 2650 3.40 
Tiolan 2390 


Protein fibers 


Silkool (soya bean) 1470 6.13 
Wikilana (fish) 1790 5.03 
Japanese (fish) 2200 4.08 


Synthetic fibers 
2450 3.68 
Vinyon 9480 0.95 
Synthetic (min.) 
Synthetic (max.) 


Nylon 2.53 
Glass 3820 2.36 
Glass 14770 0.61 
Gerrix 9730 0.93 
Gerrix 23300 0.39 


Nylon Polyamide 


Elonga- 
Grams/ tion 
denier (%) 
2.74 9.8 
3.07 8.7 
5.01 6.1 
4.26 
3.64 
9.8 
2.39 7.4 
2.69 8.3 
8.2 
2.17 7.7 
1.86 7.6 
1.76 38.6 
1.44 34.9 
1.58 27.6 
2.06 40.9 
3.76 16.3 
5.82 1.6 
6.26 2.0 
3.19 1.4 
7.34 4.6 
6.73 4.2 
1.65 19.1 
2.07 16.6 
2.28 17.2 
3.04 19.8 
21.6 
1.97 22.4 
2.40 20.2 
1.92 
1.49 30.5 
4.28 11.8 
0.64 3.8 
0.64 23.8 
0.97 9.0 
0.79 56.3 
0.51 6.3 
0.65 70.2 
0.93 
1.63 36.2 
2.83 29.8 
2.50 16.0 
3.80 30.0 
5.19 30.6 
4.15 0.0 
10.23 0.0 
4.97 0.0 
12:45 0.0 


Vinyon Polyvinyl chloride acetate 
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TABLE TENSILE TESTS VARIOUS TEXTILE FIBERS 


Breaking 


length 
(km.) 


24.6 
27.6 
45.0 
38.4 
32.8 
24.1 
23.1 
19.6 
16.8 


15.8 
13.0 
14.2 
18.5 


cna ae 


) 

36.9 
41.5 

67.5 
49.2 

32.3 
36.2 
29.4 

21.0 

52.4 76.5 
56.4 83.5 
28.7 41.4 
14.8 22.2 ter 
18.6 27.9 
20.5 30.8 
24.6 36.9 the 

28.0 41.0 

¢ 
17.8 23.1 
21.6 32.4 
17.3 26.0 
13.3 17.3 
38.5 57.8 tal 
5.77 

res 
ela 
5.90 
8.37 
tio 
14.65 
25.47 
34.20 
46.74 
37.40 92.8 the 
92.20 228.5 str 
109.50 272. 
cle 
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EXTENSION 


Loading and unloading load-extension curves. 


the load-extension curve, the load-recovery 
curve, OM, the applied load, OB, the total ex- 
tension, OC, the nonrecoverable extension per- 
manent set, and C,B, the elastic recoverable 
extension. For the second step, the load-ex- 
tension curve, A,C, the load-recovery curve, OM, 
the applied load, OB, the total extension, OC, 
the nonrecoverable extension, and the elastic 
extension. Similar designations apply for the re- 
maining steps. 

The curves Figure are constructed schemati- 
cally from Figure plotting the equivalent quantities 
tabulated Figure 10. The areas OFD, and 
OGE are measured and represent, respectively, the 
work done, work lost, and work recovered, 
these quantities are expressed either per unit 
weight fiber per unit volume fiber, then the 
results are called the specific total, permanent, and 
elastic work, respectively. The ratio elastic 
total work called “elastic efficiency” and also 
“average degree elasticity.” interpreta- 
tions the use these many calculated values for 
the evaluation and comparison different fibers 
have not been propounded, but are discussed the 
German literature [3-7]. 

Figures and are photomicrographs showing 
the appearance two human hairs when they were 
stretched different amounts [8]. The progressive 
development failures the outer scale layer 
clearly shown from left right Figure the 
clongation increased 40, 45, 48, and percent. 


OAB WORK DONE 


OFD WORK LOST 
OGE WORK RECOVERED 


A 


Fic. load-extension, recovery, and 
permanent-set curves. 


Figure two pronounced failures are evident 
percent elongation (extreme left). The next 
figure the right shows the same fiber after the ten- 
sion has been removed. can seen that the 
pronounced failures are greatly reduced. Upon 
restretching higher elongations—20 and per- 
cent—the change appearance shown the two 
fibers the right. 


Schopper Yarn Tester 


The Schopper yarn tester shown Figure 13. 
the pendulum type. The load indicated 
the scale and the extension indicated the 
scale DS. The Schopper testers for single fiber, 
yarn, and fabrics are generally provided with scale 
indicating extension the specimen. 


extension curve can also recorded chart, not 
shown Figure 13. order provide means 
indicating the extension, the machines must have 


trip mechanism which disengages the extension 
The older 


indicator when the 
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failures strained human hair. 


models were equipped with gravity trip mecha- 
nism, which was not always satisfactory. The 
newest model equipped with electrical trip 
mechanism which operates follows: The pawls 
are mounted lever pivoted the pen- 
dulum. This lever forms part electric switch, 
St. When the specimen breaks, the pendulum 
swings back slightly until the pawls make contact 
with the stop This slight motion the pendu- 
lum sufficient close the electric circuit with 
and cause the solenoid trip disengage the 
extension-scale rod apparent that when 
this mechanism engaged the extension scale 
moved integrally with the lower clamp 
The indicator the scale integral with the 
upper clamp that the relative 
tween the two clamps, which the extension the 
specimen, indicated without magnification the 
scale DS. 


The tension placed the yarn when 


YARNS DIFFERENT METRIC NUMBER 


Weight, 

Metric number 
Over 
8to 
3to 2.5 


12. 


failures strained human hair. 


clamped the tester given Table III according 
metric number, approximately equal weight 
grams 100 meters yarn. 

The number yarns tested depends upon the 
computed deviation and probable error calcu- 
lated means the formulas given for single fibers. 
Table gives the minimum number yarns 
tested for various values and 

The breaking strength yarns depends greatly 
upon the amount twist. facilitate studying 
the effect twist the breaking strength, the 
Schopper Company developed special lower clamp 
(Figure 14) for the yarn tester. With this special 
clamp the twist yarn may increased de- 
creased and fact was even reversed direction 
after the yarn was inserted the tester. This 
permitted studying the effect twist the break- 
ing strength and extension yarn, even only 
small quantity the yarn was available 18}. 


TABLE NuMBER TESTS 


percent 


Above 500 150 100 


by 
q 
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New Yarn Tester Proposed Kristin 


The new yarn tester proposed Kristin 
shown schematically Figure 15. The specimen 
which exerts the load. The load proportional 
the force component the cart weight 
lowering the yoke uniform speed, the time 
rate loading constant for frictionless system 
except for inertia forces arising from acceleration 
the cart during test. The rate loading can 
varied changing the weight the cart 
changing the speed the yoke The load in- 
dicated the scale Means are also provided 
for indicating the extension the specimen 
scale not shown. Autographic means for recording 
the load-extension curve are also provided but are 
not shown Figure 15. Basically, this proposed 


tester the same the Inclined Plane Tester 
manufactured Scott Testers, Incorporated, except 
that the Inclined Plane Tester the factor pro- 
portionality between the applied load and the 
force component unity. the design proposed 
Kristin this factor may varied from less than 
unity several times unity. number designs 


Fic. Schopper yarn tester. 


Fic. Schopper clamp for twisting yarn. 


with different constructional features. were suggested 


Kristin 


Dietz Continuous Yarn Tester 


The Dietz yarn tester applies constant tension 
the yarn run through the machine speed 
meters per minute and records the elongation 


Fic. 15. Schematic drawing Kristin yarn tester. 
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Fic. 16. continuous yarn tester. 


and variations the elongation. also records the 
number yarn breaks and their locations. Finally, 
indicates the number meters yarn which are 
tested and yarn lengths 100 meters may 
wound reel and these lengths weighed obtain 
the metric yarn number. The variation elongation, 
and the number times the yarn breaks per 1,000 
meters, and the variation metric yarn number are 
used evaluate the uniformity the yarn. The so- 
called ten-break tension computed and taken 
quality index. This ten-break tension that ten- 
sion which would cause the yarn break ten times 
1,000 meters. can calculated from the actual 
number breaks 1,000 meters, the metric yarn 
number, the actual tension during test, and 


Fic. Schematic drawing tester. 


correction constant which obtained from reduc- 
tion table.* The approximate tension which ap- 
plied the yarn this test has been determined for 
the various yarns indicated Table 

The tensions recommended Table have been 
found produce from breaks per 1,000 
meters [19-22]. 

photograph the Dietz tester shown Fig- 
ure and schematic diagram shown Figure 
The yarn taken from spool cop, and 
passed through guide, and tension device 
guide pulleys and The guide pulleys and 
levers serve automatically maintain constant 
initial tension the yarn. This tension 
adjusted the weight From the yarn passes 
over the cylindrical pulley, and the loading pulley, 
the guide pulley, L,. The pulley P,, covered 
with cork rubber prevent slippage, presses the 
yarn against the cylinder with spring force 


The reduction table, well detailed description 
the Dietz tester, contained Schiefer-Kropf Library 
Reference copy which has been filed with 
the Library the National Bureau Standards. 
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From the yarn passes over the pulley and 
between and the conical pulley which in- 
tegral with Pulley likewise covered with 
cork and presses the yarn against with 
spring force F,. From the yarn wound 
reel (see Figure 16). The loading pulley 
tains constant tension the yarn and the yarn 
will stretch given amount under this tension. 
this stretch varies, the pulley will move down 
and the lever will depart from its horizontal posi- 
tion. The horizontal position the lever can 
restored turning hand wheel (Figure 16), 
which moves the conical pulley and pulley 
along their horizontal axis, which either increases 
decreases the speed the pulley The amount 
the conical pulley has moved keep the 
lever horizontal measure the variation 
elongation the yarn, and this variation recorded. 
The actual extension course obtainable from 
the difference between the effective circumference 
and that The latest model provided 
with intricate electrical circuit and mechanical 
system keep the lever automatically hori- 
zontal position. Three different levers, and aux- 
iliary weights, are provided give three load 
10,000 grams. The Dietz yarn tester was manu- 
factured Max Kohl Company, Chemnitz. 


Frenzel-Hahn Universal Yarn Tester 


The Frenzel-Hahn yarn tester applies constant 
extension the yarn run through the 
machine constant speed, which may adjusted 
any value between and meters per minute, 
and the variation tension recorded. The ma- 
chine may adjusted that any elongation the 
tomary test number elongations which vary 
definite steps from about percent the elonga- 
tion break. The variation tension each 
elongation recorded, well the number 
breaks given length. the yarn permanently 
elongated, this value also obtained. Often the 
yarn run through the tester more than once and 
from the records information obtained regarding 
elastic after-effects and fatigue [23, 24]. 


Another Frenzel-Hahn model has also been constructed 
which applies constant tension and measures the variation 
extension very much the Dietz tester does. Because 
its similarity the Dietz tester, not described. 


18. Schematic drawing 
Universal Tester. 


schematic diagram the Frenzel-Hahn tester 
shown Figure 18, which self-explanatory. 
The path the yarn the heavy line with arrows 
indicating the direction. The variation tension 
measured the familiar angular deflection pen- 
dulum. apparent that more tension ap- 
plied the length the yarn which stretched varies 
and therefore the elongation actually not con- 
stant. Moreover, the pendulum swings about its 
average position, inertia forces are introduced which 
are not recorded. The tensions which are recorded 
are,therefore not equal the tensions which are 
actually applied the yarn. eliminate these un- 
desirable features pendulum force-measur- 
ing device, with which all textile technologists and 
engineers are familiar, the aid the Allgemeine 
Elektrizitats Gesellschaft (General Electric Company 


TABLE TENSIONS APPLIED TESTS 
WITH THE DIETZ TESTER 


average 


Yarn breaking 

Cotton, very nonuniform 

Cotton, uniform 

Cotton, very uniform 

Worsted 
Woolen 
Linen 
Hemp 
Jute 
Rayon 
Silk 


These breaking strength tests should made single 
yarns with specimen length cm. 
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Fic. Universal Yarn Tester. 


was sought and force-measuring sys- 
tem was developed which employed magnetic 
gage. The Frenzel-Hahn Universal Yarn Tester, 
equipped with this new force-measuring system, 
shown Figures and new machine also 
has number other improvements. the ex- 
treme left Figure attachment which per- 
mits application constant small tension the 
yarn regardless the tension which required 
draw the yarn from the spool other yarn put-up. 
The yarn passed between two rollers, one which 
driven positively. These two rollers really serve 
clamp which applies enough force draw the 
yarn from the package. The yarn then passes under 
pulley the end balanced lever means 
which constant small tension any desired amount 
applied. 

The length yarn entering the machine under 
this small constant tension indicated the dial 
the lower left corner Figure length 
yarn which subjected constant elongation can 
much shorter, which permits more accurate 


measurement the variations the yarn than 
possible with the long length needed for the older 
pendulum machine. can varied from 
125 cm. desired. The vertical displacement 
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Fic. drawing magnetic load- 
measuring unit. 
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20. Magnetic load- 
measuring unit Frensel- 
Hahn tester. 


the pulley the force- 
measuring arm negligi- 
ble and therefore the yarn 
length being elongated 
constant. 
forces are also eliminated 
and therefore 
force and the variations 
recorded. 
The length yarn 
leaves the machine and 
wound reel under 
small constant tension 
recorded the dial the 
lower right corner Fig- 
ure 20. The initial and 
final tensions are all 
times indicated the two 
dials near the center 
Figure 20. 

The 
gage force-measuring 
tem and bridge circuit are 
Figure 21. this system 
the yarn passes over 
roller similar that used 
inthe pendulum assembly 
however, this case the 
link attached cali- 
brated cantilever, the small 
deflection which function the tension. 
either side the cantilever, the plane bending, 
are mounted two inductances which turn are made 
serve two legs inductance bridge. This 
bridge circuit, conjunction with auxiliary electronic 
amplifiers, connected with indicating 
cording galvanometer. operation, the tension ap- 
plied the roller deflects the cantilever, changing 
the air gaps between the inductances each side. 
This results unbalancing the inductance 
bridge, which unbalance amplified and recorded 
the galvanometer. The cantilever and circuit are 


carefully adjusted and calibrated that the resulting 
autographic record direct-reading. With series 
five cantilever springs and different electronic 
amplification, the force could indicated precisely 


over very great range. Full scale may equal 
little grams much 2,000 grams. The 
new Frenzel-Hahn Universal Yarn Tester was 
manufactured Guido Hahn Company, 
Saxony, Germany. 

typical record obtained with the new Frenzel- 
Hahn tester shown Figure The upper left- 
hand chart shows series runs spun rayon 


YARN RETESTED PERGENT ELONGATION 


ELONGATION FIRST TEST 


SPUN RAYON 


ELONGATION 


yarn, steps, from percent elonga- 
tion. This same yarn was then rerun through the 
machine fixed elongation percent. The 
result this rerun shown the top right-hand 
chart Figure similar record shown 
the bottom Figure for cotton yarn. can 
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well understood, many variations special 
applications were worked out and used.* 


The results tests for number testing conditions 
are described and discussed detail Schiefer-Kropf Li- 
brary Reference SKL-1095, copy which has been filed 
with the Library the National Bureau Standards. 
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Fic. 25. Schopper fabric tester. 


The magnetic strain gage which has been described 
here for measuring the force applied the yarn 
run through the Frenzel-Hahn tester has 
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course much wider and more general application 
textile testing. This method and other electric 
strain-gage methods have also come into wide 
and instrumentation the United States. the 
Zellwolle Denkendorf, Germany, 
the magnetic weighing system described 
for measuring the tension roving during the 
ing operation (see Figures and 24). Two units 
were used, one measure the tension the firsi 
draft and the other measure the tension the 
second draft. The maximum deflection the canti- 
lever beams was about 0.2 mm., which corresponded 
maximum load 1,500 grams for the first draft 
and only grams for the second draft. The dif- 
ference sensitivity was obtained changing the 
dimensions the cantilever beams and electronic 
amplification. This tension-measuring device has 
been very helpful study draft ratio and roll 
spacing effort obtain the ideal combination 
for any staple length rayon. formula has been 
derived from theoretical considerations relating fiber 
elongation function staple length, roll separa- 
tion, and draft ratio wherein the staple length 
greater than the roll separation. The results were 
compared with experimental data.* 


Schopper Fabric Tester 


The Schopper pendulum tester for determining the 
breaking strength fabrics embodies the same 
features the tester for yarns. The machines were 
available three models, each having three capaci- 
ties. The capacities are the following: 


Light machine 50, 100, and 250 kg. 
Medium machine 100, 250, and 500 kg. 
Heavy 500, and 1000 kg. 


The general construction these 
shown Figure 25. 


10. Tearing Strength 


The usual method for measuring tearing strength 
and the use pendulum testers were also standard 


full discussion these experiments given 
Schiefer-Kropf Library References 1096 and 1097, copies 
which have been filed with the Library the National 
Bureau Standards. The investigations the tension 
the first and second drafts for different draft ratios, roll 
spacing, and staple length, discussed SKL-1096, were 
considered among the most fundamental 
reaching studies this field. See also Office The Quar- 
termaster General, Military Planning Division, Research and 
Development Branch, Textile Series—Report No. 14: Re- 
search Reports (Berichte) the Zellwolle Lehrspinnerei 
H., Denkendorf bei Esslingen Neckar. 


Wie 
5 
thi 
cla 
ye 


DECEMBER, 1947 


Germany. manuscript Adolph Rossie, 
giving critical discussion tearing strength meas- 
urements, was obtained from Kurt Mierisch, techni- 
cal editor This discus- 
sion points out many the objections the usual 
tear tests with which the textile technologists the 
United States are well acquainted. The author came 
the conclusion that for accurate evaluation 
tearing strength the large oscillations the pendu- 
lum and the accompanying large inertia forces must 
ing machine which both these factors were 
eliminated. used pressure-sensitive carbon 
resistor combination with oscilloscope, fre- 
quency cycles per second, force-measuring 
unit. The oscilloscope pattern was photographed 
with high-speed camera from which the variation 
load function time was obtained the 
tear progressed across the specimen. The variation 
load successive threads were ruptured was 
well the time between successive 
thread ruptures. 


11. Shearing Strength 


The Schopper Company manufactured special 


clamps, known for measuring the 
shearing strength fabrics with the Schopper tester 
for fabrics. clamp, shown 
Figure 26, inserted the Schopper tester using 


26. Schematic drawing Buskop clamp. 


Fic. Schopper Buskop clamp. 


special adapters, shown Figure The fabric 
specimen fastened the clamp means the 
six hexagonal nuts, shown. The 
fastened the upper clamp the tester and 
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the lower clamp the tester The the expression for 
force required pull the section away from the 1100 
fabric specimen. information was obtainable 
the value and significance this type strength The value obtainable from the relation 
test. 


12. Bursting Strength 


The German methods and equipment for measur- 
ing the bursting strength are two types, the 
United States. one, special clamp provided 
for the Schopper fabric tester which ball 
forced through the fabric, test similar the 
ball-burst test the United States. the other, 
yielding membrane contact with the specimen 
deformed the application pressure until the 
deformation sufficient break the specimen. This 
procedure similar the Mullen burst test the 
United States. 

Sommer worked out functional 
tween breaking strength and bursting strength which 
have been used very generally German textile 
laboratories |31|. Sommer found that the bursting 
strength and maximum deflection depend directly 
upon the area under test. the area increased, 
the maximum deflection increased and the burst- 
ing pressure decreased. The equation the curve 
which expresses the variation tension 
perbola given the formula: 


However, substitution the expression for 
the equation for does not result simple expres- 
sion for evaluating Sommer and Schwerdt de- 
veloped special slide rule, shown Figure 29, for 
simple and accurate calculation and 
From and the weight the fabric grams per 
square meter, the bursting breaking length, 


where bursting strength (tensile force per cm. 
the clamped area the instant bursting), 
clamped area (cm.), and maximum deflection 
(cm.). The strength the material tested, K,, 


given the equation: 


where the extension the specimen percent. 
Referring Figure 28, which assumed that 
the deformation the specimen spherical, being 
the radius the clamped area, the extension given 


From the relations 


180 strength test. 
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Special slide rule for use bursting-strength 
calculations. 


calculated from the following expression 


The significance the various calculated values 
not immediately apparent. This procedure cal- 
culating the values many quantities was very 
prevalent Germany. Presumably these values 
were used appraising the performance quality 
fabrics 


13. Bibliography 

number German textile testing instruments 
and methods are described his book 
entitled fiir die Textilindustrie, published 
1940 Druck und Verlag, Der Spinner und 
Weber, Hausdorff Co., Possneck. The following 
references papers, published Melliand 
tilberichte, are listed because they contain fuller in- 
formation and results tests many the testing 
devices which have been described. Very 
marks abstracts are included many instances. 
The references are admittedly not complete, but they 
should valuable those who may wish make 
more detailed study the items 


Ein neuer fur 
nach dem Prinzip des Deforden. new 
tester.) 
(1936). 

Eine moderne Apparatur die Bestimmung 
der Festigkeit und Dehnung der 
modern apparatus for determining the 
strength and elongation single fibers.) 
218-22 (1943); RESEARCH 
NAL 17, 369-75 (1947). 


The Heim single-fiber tester described, well 
the “Vibroscope,” device for determining the 
denier single fibers measuring their reasonance 
frequency. claimed that two girls can test 200 
fibers daily with these two instruments. 


sonderer der durch Ver- 


All the references mentioned are available 
Library the National Bureau Standards. book 
and volumes Melliand which were printed 
during the war years are obtainable from Edwards Brothers, 
Ann Arbor, Michigan. 
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streckung erzielbaren der phy- 
sikalischen Eigenschaften. (Testing the qual- 
ity rayon staple with special reference 
changes physical properties during stretch- 
ing.) Stoll and Rall. Melliand Tex- 
20, 734-7, 783-7 (1939). 


fecting the quality fibers. Wet and dry breaking 
strength knot strength, 
strength, fatigue, elasticity, and flexibility are meas- 
ured evaluate the quality fibers. 


Physikalische und chemische fur 


Zellwolle. and chemical tests for 


20, (1939). 


Results for many physical and chemical properties 
are given for some different fibers and the func- 
tional relationships between the properties are shown 
graphically. The results are discussed and 
concluded that many properties must considered 
for correct evaluation the serviceability order 
avoid improving one property, such wet 
strength, and sacrificing other properties which may 
equally more important. 


(New cri- 


Mel- 


Neue Beurteilungen fur Zellwolle. 
teria for staple rayon.) 
liand 20, 625-30 (1939). 


The evaluation serviceability staple rayon 
discussed and concluded many properties must 
considered for correct evaluation. 


Dehnung von 
single fibers.) and Grether. 
Melliand 22, 122-4 (1941). 


Data are given for total, elastic, and plastic elonga- 
tion for various staple rayons and for cotton fibers 
when subjected different tensions and the results 
are discussed. 


Die Bestimmung des und des 
Elastizitatsgrades von Fasern, Garnen, Zwir- 
nen, und Geweben. (Determination energy 
capacity and degree elasticity fibers, 
yarns, threads, and 


Melliand 17, 195-7, 310-12 (1936). 
pearance human hair upon stretching 
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22, 453-6 (1941). 


Microscopic studies were made the 
human hair during stretching. number 
cellent photographs are given showing the develop 
ment fractures the scale surface their 
progressive change with increased extension. 


Melliand 


Frenzel and Bach. 
19, 413-16 (1938). 


large number tests were made determine 
the effect different knots the wet and dry 
breaking strength and elongation yarns made 
from different fibers and different yarn construc- 
tion. 


10. Die der Festigkeit, Dehnung, und 
der Garne. (Testing the 
strength, elongation, and fatigue yarns.) 
(1941). 


these tests the yarn clamped horizontal 
position, weight applied the midpoint, and the 
deflection noted, and also after repeated loading 
and unloading. 


Abhangigkeit von der Zeit. (Experiments 
the influence time the load-elonga- 
tion relationship.) Frenzel and Bach. 
Melliand 20, 331-4 (1939). 


Rayon yarns were loaded 10, 20, 30, 40, and 
percent their breaking load and the extensions 
are shown graphically function time. 
larly, specimens were elongated 2.5, 7.5, 10, 
12.5, 15, 17.5, 20, 22.5, and percent and the decay 
the load shown graphically function time. 
From these results spatial diagrams load-elonga- 
tion-time were constructed. 


12. Elastizitats- und Ermiidungsercheinungen 
Zugbeanspruchung von Garnen. 
and fatigue phenomena yarns subjected 
tension.) Melliand 
19, 629-33 (1938). 


Terms are defined, their significance discussed, 
and table results given. 


13. Uber die qualitative Beurteilung der Zellwolle. 
(Qualitative criteria for staple 
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409-14 (1941). 


comprehensive discussion given concerning 
the significance the following measurements: 
breaking strength, unevenness, elasticity, elongation, 
knot and loop strength, wet strength, fatigue, flexural 
endurance, degree polymerization, swelling, fiber 
splintering, abrasion, ageing, and internal stresses. 
Correlations among these measurements are shown 
graphically for different kinds fibers. The mutual 
dependence among eight these measurements, 
which determine serviceability, shown schemati- 
cally. Their numerical values are given for nylon, 
wool, silk, cotton, and rayon. method combin- 
ing the eight values into single quality index 
outlined. The quality index values for nylon, wool, 
silk, cotton, and rayon computed this method are 
678, 463, 336, 232, and 100, respectively. The value 
for rayon average one. For different rayons 
the index varies from 199. critical review 
and study this paper would worth while. 


14. der Festigkeit von der 
Drehung der Gespinste. (The dependence 
strength the twist yarns.) Matthes 
and Keworkian. Melliand 23, 
24, 13-15, 64-9, 111-15, 
163-7. 


exhaustive theoretical treatise and the devel- 
opment formulas with some experimental results 
check their validity are presented. 
raphy references included. 


15. Bruchdrehung und Drehungsfestigkeit. (Twist 
and breaking strength.) Frenzel and 
(1938). 

Vergleichende Untersuchung den Einfluss 
der auf die Reissfestigkeit 
und Dehnung der Gespinste. (Comparable 
experiments the effect relative humidity 
the breaking strength and elongation 
21, 61-4 (1940). 


Data are given for breaking strength and exten- 
sion wool, hair, silk, cotton, linen, hemp, jute, 
ramie, kapok, paper, vistra staple, cuprammonium, 
viscose, and acetate yarns when tested relative 
humidities 50, 60, 70, 80, and 100 (wet) 


17. Vorschlag einem neuen 
(Proposal for new yarn tensile-testing ma- 
chine.) Kristin. Melliand Textilber. 25, 
153-6 (1944). 


proposed new yarn tensile-testing machine 


18. Die Spannung konstant gedehnter Faden 
Abhangigkeit von der Zeit. (The tension 
yarns stretched constant amount func- 
26, 53-5 (1945) 27, 74-6 (1946). 


This paper deals with the load-extension-time 
relationship silk and nylon. the experiments 
length 250 mm. extended 
amount and then the decay the load measured 
function time while the extension main- 
tained constant. The rate extension the pre- 
assigned amount constant, but the apparatus can 
adjusted operate different rates. further 
description the equipment given. appears 
that the movement the load-measuring clamp 
negligible, which may indicate electrical means 
indicating load. When the preassigned extension 
attained, the machine stops automatically and 
continues record the load decays with time. 
From the load-time curve which recorded the 
constants the functional relationship between time 
and load are computed using the data over period 
180 seconds. The assumed function 
where expressed seconds and expressed 
grams/denier. The equation the curve which 
passes through the point when 100 seconds and 
pression for 


log 


Values are computed for various values 
and from 180 seconds. The average value 
taken the final value and then com- 
puted for seconds. The equation for silk 


log 


cent is: 
385,950. 


The computed constants could doubt rounded 
off fewer significant figures without affecting 


712 


the fit the curve the data, 386,000. 
Practically all the decay load for the nylon 
when stretched percent occurs seconds. For 
the next minutes the load remained essentially 
the decrease was only fraction per- 
cent. The functional relationship for silk does not 
apply for nylon. 


19. Uber Festigkeit und der 
Gespinste. (Strength and 
yarns.) Dietz. Melliand 18, 
288-9, 348-50, 419-21 (1938). 


comprehensive discussion the application 
the Dietz Continuous Yarn Tester for determining 
the practical performance yarns, including com- 
parison with results obtained with 
tests, given. Information given effect 
specimen length the breaking strength. 


(Testing 
Melliand Tex- 


20. Zur von Leinengarnen. 
linen yarns.) Handrick. 
20, 635-6 (1939). 


Two linen yarns which were very nearly alike 
their tensile properties, ordinarily measured, were 
found greatly different when tested with the 
Dietz continuous yarn tester. 


21. einzelnen Langen oder 
laufenden Faden? (Should short lengths 
yarn tested, the continuous yarn?) 
(1939). 

22. Zur Ermittlung der 10-Bruch-Belastung von 
Leinengarnen. (Determination the 10- 
break tension linen yarns.) Biczysko. 
22, 7-10, 57-60 (1941). 


Interesting functional relationships, plotted 
semi-log paper, are given between breaking strength 
and length specimen and between load applied and 
number breaks per 1,000 meters when tested with 
the Dietz continuous yarn tester. The 10-break 
tension that tension which the yarn breaks 
times when 1,000 meters are run through the ma- 
chine. 


23. Die laufenden Faden. 
continuously running 


Frenzel. 


19, 233-7 (1938). 
24. 

Frenzel and Harzer. 

tilber, 20, 403-6 (1939). 


(Testing sewing thread.) 
Tex- 
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Different sewing threads were tested with the 
Frenzel-Hahn tester demonstrate that such 
bleaching, finishing, and yarn construction could 
measured with this tester. 


25. 
spinnsten. (Uniformity testing 
cylinder staple rayon yarns, especially yartis 
spun from mixture cotton staple 
rayon.) Melliand 23, 
264-9 (1942). 


Results, based upon variation weight cm. 
yarn lengths, are given for different yarns. 


26. mit dem “Gleifo- 
meter.” (Uniformity measurements with the 
16, 421-3 (1935). 


The “Gleifometer,” which measures the variation 
diameter yarn passes between two quad- 
rants each having variable groove 
machined the periphery, described. 


27. Uber die Messung der von 
Kammgarn und Vorgarnen mit der Photo- 
zelle. (Uniformity measurements worsted 
yarns and rovings with photo 
tilber. 16, 710-12, 761-5 (1935); 17, 709- 
(1936). 

28. Ein neues die Gleichmassig- 
keit von Faserbandern und Garnen. new 
testing means for measuring the evenness 
rovings and yarns.) Matthes and 
Mangartz. 21, 326-31 
(1940). 


The new method for measuring evenness, which 
described, based upon the change capacity 
condenser which the specimen produces 
passed between the condenser plates. The results 
show good reproducibility and also good correlation 
with the evenness based upon the weights many 
short lengths the yarn. 


29. Untersuchung tiber 
von Zellwollen und 
zahlenmassige, und zeichnerische Auswertung. 
(Uniformity denier staple rayon and 
practical mathematical, and graphical evalua- 
tion). Husung. 19, 
886-9, 956-60 (1938). 
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(Impact strength mountain climbing rope.) 
Glaser. 24, 337-41, 
377-9 (1943). 


comprehensive theoretical and experimental 
treatise impact strength testing mountain 
climbing rope presented. 


Geweben. (Fundamental basis 
the bursting strength Som- 
mer. Melliand 22, 414-16, 462-8, 
516-20, 564-70 (1941). 


formulas relating bursting strength are derived. 
special slide, designed facilitate the calculations, 
described. Data are presented which show the 
effect specimen length the breaking strength 
and elongation many typical materials. Data are 
also given showing the effect area the specimen 
the bursting strength these materials. This 
paper probably the most exhaustive treatise 
the relationship between breaking strength, bursting 
strength, and other properties critical 
review and study would worth while. 


32. Die Bestimmung der Berstarbeit beim Berst- 
druckversuch. (Measurement work done 
Sommer and Tex- 
23, 323 (1942). 


Formulas are derived and test results are given 
for seven different materials. Values are computed 
means the derived formulas. 


33. Reisfestigkeit von Geweben und deren Ermitt- 
lung unter Zugrundelegung der Reisfestigkeit 
der verwendten Garne. (Breaking strength 
fabrics and their calculation 
strengths the yarns used weaving.) 
(1943). 


Remarks and data are given concerning the cal- 
culation fabric strength from the yarn strength. 
Such calculation not reliable because the yarns 
are too different their properties. 


34. Uber die Berechung von Reisfestigkeiten 
Geweben. (Calculation breaking strength 

24, 388-9 (1943). 
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Remarks and data are given concerning the cal- 
culation fabric strength from the yarn strength. 
concluded that this calculation not reliable 
general. 


35. Uberlagerung von Last-Dehnungs-Diagrammen. 
(Comments 
Adolph Melliand 25, 
(1944). 

Remarks are made concerning the calculation 
fabric strength from the yarn strength. Data are 
presented show the important influence which 
unequal elongations the yarns have the fabric 
strength, which makes the calculated fabric strength 
unreliable. 


36. Grundlagen der Normung der 
fahren. (Bases for standardization tex- 
tile testing.) Sommer. 
tilber. 18, 206-8, 284-7, 350-1 (1937). 


The effects changes temperature and relative 
humidity the air the physical properties are 
shown well the effects specimen length, 
specimen size, and rate testing. The relationship 
rate wear applied pressure, thickness 
applied pressure, and air permeability 
ness thermal insulation are shown. 


37. Untersuchungsmethoden Zellwolle und ihre 
Beziehung den Bedtrfnissen der Praxis. 
(Testing methods for staple rayon and their 
Weltzien. Monatshefte fiir Seide und Kunst- 
Zellwolle 43, 388-92, 418-26, 505-18 
44, 15-18, 52-60, 97-102, 156-62, 
191-8, 225-8, 350-6 (1939). 


This paper discusses briefly many textile testing 
methods and instruments and includes many litera- 
ture references. worth-while paper con- 
sult for additional information German textile 
testing methods. 


38. Der Einfluss der bei Ring- 
spinnmaschinen auf die der Zellwoll- 
garne. (The influence twist setting ring 
spinning the quality staple rayon yarn.) 
Stebler. 27, 71-3 
(1946). 


addition the usual mechanical properties 
the various yarns, information given regarding 
the uniformity the yarns measured with the 
Gleifometer. 
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recent paper [2] the authors this report 
analyzed the contribution the free amino group 
the water-sorbing properties casein. series 
samples with different amounts 
substitution was prepared, and absorption isotherms 
were determined. The contribution the amino 
group the various humidities studied was found 
graphical analysis directly proportional 
The data were calculated 
thus correcting for the 
The original 


the amount unsubstituted. 

amount benzoyl radical introduced. 
assumption—that the N-benzoyl group 
absorb water—was verified the results. One- 
fourth the water sorbed casein was thus at- 
tributed the free amino group. 

The possibility analogous treatment data 
the cellulose-cellulose acetate system occurred 
us. Sheppard and Newsome [3, studied this sys- 
tem and concluded that, agreement with the gen- 
erally accepted idea, esterification greatly decreases 
the water-sorbing power the hydroxyl group. 
The discussion Valko Cellulose and Cellulose 
Derivatives |7, page follows this treatment and 
reproduces figure reference Smith and 
Childs, Matthews’ Fibers [5], give simi- 
lar discussion. 

Through the courtesy Sheppard and 
Russell, adsorption isotherms obtained 
Newsome upon cellulose samples 4.2, 37.6, 39.2, 
40.5, 43.5, and 45.0 percent acetyl groups were made 
available us. Calculation the isothems terms 
the amount cellulose residue present (that is, 
correcting for the dilution due substitution with 
acetyl) shows that for these data the water uptake 
not diminished acetylation. The control samples 
and the most highly acetylated (cellulose triacetate 
contains 44.8 percent acetyl) ones show 

One the laboratories the Bureau Agricultural 
and Industrial Chemistry, Agricultural Research Adminis- 
tration, Department Agriculture. 


Effect Acetylation Sorption Water 
Cellulose 


Sam Hoover and Edward Mellon 
Eastern Regional Research Laboratory,* Philadelphia 
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There distinctly 
higher absorption water the 37.6, 39.2, and 40.5 
percent acetyl samples the region 100 per- 


ference water absorption. 


cent relative humidity. Sorption values series 
relative humidities, taken from the smoothed 
curves the data, are given Table 
isotherms for cellulose, 39.2 percent acetyl cellulose, 
and completely acetylated (45.0 percent) cellulose, 
calculated both cellulose-content basis and 
weight basis, are shown Figure 

The data Figure and those presented later 
cannot expected reflect only the effect esteri- 
fication hydroxyl groups. well known that 
the initial cellulose sample, conditions acetylation, 
and subsequent history the sample all have some 
effect its moisture absorption. Moreover, acetyla- 
tion appears have secondary effect producing 
more open porous structure the intermediate 
degrees acetylation, accounting for the higher 
sorption relatively high humidities the 39.2 
percent acetyl sample. The completely acetylated 
sample, the same basis, does not have porous 
structure and approaches the water uptake the 
initial cellulose more closely. 

Sheppard and Newsome [3, figure page 385] 
also plotted the integrated water absorption, 
percent relative humidity, against acetyl content for 
group normal cellulose and mercerized cellulose 


samples. Table these data are recalculated 


TABLE REGAIN CELLULOSE ACETATE, 
CALCULATED THE CELLULOSE CONTENT 


Moisture regain 


Relative 
humidity Percent acetylation 
37.6% 39.2% 40.5% 43.5% 45.0% 
2.4 2.2 1.8 2.2 1.7 
4.0 4.3 4.3 3.6 3.4 
5.3 7.2 6.9 6.8 5.8 
100 165 214 216 
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Cir- 
lulose. Black dots=45.0 percent acetyl 
basis. Dotted lines Data calculated weight basis. 


Water absorption cellulose acetate. 


the basis the cellulose content the samples. The 
linear decrease with increasing acetyl content shown 
the original calculation eliminated the case 
the normal cellulose. not clear whether the 
exact agreement sorption and cellulose content 
over the whole range acetylation fortuitous 
due the use “fibrous” acetylation. The mer- 
cerized samples have higher absorption the in- 
termediate range and complete acetylation ap- 
proach the absorption the completely acetylated 
“fibrous” material. exact interpretation these 
data terms the hygroscopicity the 
and acetyl ester group difficult, for the effect 
acetylation upon crystallinity accessibility the 
reactive groups has not been determined. The gen- 
eral conclusion holds, however, that cellulose acetate 
has essentially the same hygroscopicity cellulose 
when calculated upon molar basis. 

Such conclusion cannot interpreted indicat- 
ing that the hydroxyl group not absorbing 
center, for Sheppard and Newsome [4] have pub- 
lished data the homologous series acyl cellu- 
loses which show that the propionyl, butyryl, and 
higher cellulose esters have definitely lower water 
absorption. The 100-percent relative humidity val- 
ues from their data, and the recalculation the basis 
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the cellulose content the derivatives, are given 
Table The only major difference disclosed 
considering the data the basis cellulose con- 
tent the acetyl derivative, where the effect 
acetylation water absorption small. The higher 
esters show pronounced decreases water absorp- 
tion, reaching maximum effect the caproate and 
heptoate esters, Sheppard and 
cluded. 

Similar calculations have been made the water 
absorption commercial viscose rayon, cupram- 
monium rayon, and acetate yarn. The differences 
chemical treatment the three processes preclude 
exact analysis the data. However, Wiegerink’s 
data, recalculated Toner, Bowen, and Whitwell 
give the adsorption value 35.6°C and 
percent relative humidity viscose rayon 13.7 
percent regain, cuprammonium 12.5 percent, 
and acetate yarn 6.5 percent, which, assuming 
percent acetyl content, 10.8 percent 
cellulose basis. The commercial standards 
percent regain for viscose and 6.5 percent for acetate, 
although lower than the actual regain, are almost 
exact agreement cellulose basis. 

apparent that the original purpose our in- 
vestigation—the determination water absorption 


TABLE II. INTEGRATED WATER ABSORPTION 
R.H.) CELLULOSE ACETATE PRE- 
PARED FROM NORMAL AND MERCERIZED 
CELLULOSE, 30°C 


Water absorption 


Cellulose- 

Acetyl Weight content 

content basis basis 

Normal cellulose 
330 330 
300 330 
250 330 
200 320 
175 320 
Mercerized cellulose 
485 520 
365 550 
300 485 
283 470 
270 465 
240 430 
under the curve percent regain vs. relative 


humidity. 
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TABLE III. 


SORPTION PROPERTIES CELLULOSE 
TRIESTERS 25°C 
Moisture regain 
100% R.H. 
No. Cellulose- 
carbon Weight content 
Ester atoms basis basis 
(%) (%) 
(Cellulose) 18.8 18.8 
Acetate 10.0 18.1 
Propionate 4.4 9.2 
Butyrate 8.2 
Valerate 1.7 4.4 
Caproate 0.9 2.6 
Heptoate 0.8 2.5 
Caprylate 0.9 3.0 


the hydroxyl group function relative hu- 
midity—cannot accomplished with the data 
hand. Sorption isotherms upon nitrocellulose, cellu- 
lose ethers, higher cellulose esters known de- 
gree substitution are required for such calcula- 
tions. have not found complete isotherms for 
these series, but published data indicate that the 
hygroscopicity these cellulose derivatives es- 
sentially eliminated complete substitution ap- 
proached. Ethylcellulose [1] shows linear de- 
crease moisture absorption percent relative 
humidity with increasing degree substitution. 
The data extrapolate zero absorption complete 
substitution. 


TEXTILE RESEARCH 


Summary 


The data Sheppard and Newsome 
absorption cellulose esters have been recalculated 
the basis the cellulose content the samples. 
The apparent decrease water absorption 
lulose caused acetylation primarily “dilution” 
effect. Cellulose acetate has essentially the 
hygroscopicity cellulose when calculated 
molar basis. 

Esterfication with propionyl, butyryl, and higher 
acyl groups definitely decreases the water absorption 
cellulose. The maximum diminution, about 
percent, obtained caproate and heptoate sub- 


stitution. 
Literature Cited 


Bass, L., Barry, and Young, E., “Cellulose 
and Cellulose Derivatives,” edited Ott, 
New York, Interscience Publishers, Inc., 
804. 

Mellon, F., Korn, H., and Hoover, 
Am. Chem. Soc. 69, 827 (1947). 

Sheppard, E., and Newsome, T., Phys. Chem. 

33, 1817 (1929). 

Sheppard, E., and Newsome, T., Phys. Chem. 
39, 143 (1935). 

Smith, DeW., and Childs, R., “Matthews’ 
Textile Fibers,” edited Mauersberger, 
New York, John Wiley and Sons, Inc. (1947), 
815. 

Toner, K., Bowen, F., and Whitwell, 
Valko, I., “Cellulose and Cellulose Derivatives,” 
edited Ott, New York, Interscience Pub- 

lishers, Inc., 1943, 384. 


wn 


“I 


ex] 
che 
tecl 
and 
gen 
and 
vers 
chay 
“An 
“Sy 
rate 
Ecol 
and 
field 
bohy 
Equ: 
istry 
the 
late 
inter 
Then 
“The 
and 


. 
; 
Te 
= 
| 
= 
Pe. 
he 
aly 
> 
= 
4 


DECEMBER, 1947 


Advances Carbohydrate Chemistry, Volume 
rom. New York, Academic Press, Inc., 1946. 
322 pages. Price, $6.60. 


(Reviewed Mark, Polytechnic Institute 
Brooklyn) 


This second volume Advances Carbohydrate 
Chemistry contains ten contributions outstanding 
experts the field and covers the range from recent 
scientific achievements sugar chemistry 
chemistry industrial progress cellulose ester 
technology. articles are written competent 
scientists and represent high standard content 
and presentation. 

Hudson, the leading sugar chemist our 
generation, has contributed article “Melizitose 
and Turanose” which gives stimulating ac- 
count the discovery and chemistry these rare 
sugars. Stanley Peat and Smith, the Uni- 
versity Birmingham England, have written two 
chapters—“Chemistry Anhydro and 
“Analogs Ascorbic article entitled 
“Synthesis Hexitols and Pentitols from Unsatu- 
rated Polyhydric Alcohols” Lespilker, the 
Ecole Normale Supérieure Paris, gives vivid 
and complete account recent development this 
field. The next chapter, “The Interaction Car- 
bohydrate and Fat Metabolism,” was contributed 
Denel and Morehouse the University 
Southern California; reviews the interesting 
recent results this field clear, concise manner. 
Equally stimulating the next chapter, Chem- 
Mucopolysaccharides and Mucoproteins,” 
the author which Stacey the University 
Birmingham England. Evans and the 
late Prof. Hibbert have contributed extremely 
interesting article “Bacterial Polysaccharides.” 
Then follows short, but concise paragraph 
“The Chemistry Pectic Materials” Hirst 
and Jones the University Manchester, 
England, and more elaborate presentation “The 
Polyfructosans and Difructose Anhydrides” 
McDonald the National Bureau Standards 


Book Reviews 


Washington. The last article, Haskins 
Ohio State University, gives complete and up-to- 
date account “Cellulose Ethers Industrial 
Significance.” 

Editors, authors, and publishers have succeeded 
producing appealing volume 
which will great interest all workers the 
field carbohydrates. 


Coating and Ink Resins, Technological Study. 
William Krumbhaar. New York, Reinhold Pub- 
lishing Corp., 1947. pages, illustrated. 
Price, $7.00. 


(Reviewed Charles Bragdon, Interchemical 


The scope this volume much narrower than 
its title would indicate. discusses only the resins 
the phenolic, maleic, and so-called “copalized 
synthetic” types, such are made the plant 
Dr. Krumbhaar’s company. However, gives, 
without attempting detailed explanations struc- 
ture, good picture their chemical relations and 
their reactivities with oils; their physical char- 
acteristics, the uses various resins 
combinations both surface coatings and printing 
inks, and the equipment necessary for making them. 
There also discourse the patent situation 
applies resin manufacture and application. 

The author finds that molecular-weight determina- 
tions freezing-point method devised him 
give possibly more useful information resins 
this type than most other characteristics, and that 
for most such resins the molecular weights lie 
the range 1,200 2,000—much lower than 
those which have often been assigned them. 

Two processes which Dr. Krumbhaar has devel- 
oped the course his long experience resin 
manufacture come for special emphasis. One 
the “maturing” process, heat treatment under 
vacuum which results building large molecules 
resin esters (M.W. from the usual 
smaller ones (1,200-1,400) both polymerization 
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and condensation, and which 
solubility, and resistance chemicals and heat. The 
other the production “copal-type synthetics,” 
characterized the presence free hydroxyl 
groups and resinous acid anhydrides and hence 
resembling the run natural copals. The process in- 
volves reversible gelation certain point, fol- 
lowed depolymerization which raises the melting 
point while increasing the solubility. 

The book well made and illustrated, 
embellished with several color plates. its limited 
field, will enable the chemist formulator work- 
ing with coatings and printing inks gain better 
understanding resin reactions and formulations. 


Volumetric Analysis, Volume II. Titration 
Methods: Acid-Base, Precipitation, and Complex- 
Formation Reactions. Kolthoff and 
New York, Interscience Publishers, Inc., 
Price, $6.00. 


Stenger. 


(Reviewed Furman, Princeton University) 


This the second three volumes the second 
English edition Volumetric deals 
with the practical applications titration other than 
oxidation-reduction processes. Approximately 100 
more pages (388 compared with 270 pages the 
first English edition) are devoted apparatus and 
general principles, acid-base reactions, 
tation and complex formations than the preceding 
edition. Much obsolete material has been omitted 
that the amount new material more than the 
number pages would indicate. 

Among the new sections are those on: the de- 
termination sulfate after precipitation with benzi- 
dine, the sulfides and bisulfides, sulfide 
precipitation methods, and aluminum 
nitrates reagents for fluoride titrations. new 
chapter includes material titrations with ferro- 
cyanide solutions, titration sulfate, zirconium and 
thorium methods for fluoride, and other 
processes. 

Although the general arrangement follows that 
the previous edition very closely, the 
find that there has been thorough coverage the 
vast amount new material that has been published 
since the appearance the first English edition. 
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The treatise can recommended all who are 
concerned with the development the utilization 
titration methods research applied analysis, 


World Fiber Survey. Food and Agriculture 
Organization the United Nations. Washingion, 
C., August, 1947. 176 pages. Price, $1.00. 


(Reviewed Robert Evans, Southern Regional 
Research Laboratory, Department 


This survey was prepared Dr. Gerda Blau and 
her associates the Fibers Section the Food and 
Agriculture Organization the United Nations. 
Its primary purpose was provide factual back- 
ground for decisions made meeting the 
Food and Agriculture Organization held Geneva 
late last summer, but provides over-all view 
the world textile situation which makes “must” 
reading for all who are concerned 


economics. 

pointed out the survey that there 
exact measure fiber needs for human health and 
well-being there for those nutrition. The 
importance fiber products the scale human 
needs is, nevertheless, indicated the that 
clothing and household textiles generally 
larger share consumer expenditures than any 
other type goods except food. Lack clothing 
constitutes serious danger health and the more 
intangible factors morale and 
ing needs the war-desolated areas have been made 
more acute the damaged state many dwellings, 
lack fuel, food shortages, destruction public 
water-supply systems, and scarcity soap. 

World production the five major apparel and 
household fibers—cotton, wool, silk, flax, and rayon 
—is stated percent less than 
the 1934-1938 average, and expected increase 
only slightly during the ensuing year. 
farther ahead, however, pattern potential 
dance seen, based the dynamic development 
man-made fibers, the vast forest resources the 
world, and increasing efficiency the 
wool and cotton. further stated that 
expanding world economy with rising living 
ards and high industrial potential, especially 
developed countries, there may room for the 
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simultaneous expansion both natural and man- 
made fiber consumption. 

the first part the study are chapters the 
place fibers the world economy, world fiber 
requirements, and the world supply fibers and 
fiber products. the second section the report 
the situation with respect each textile fiber con- 
sidered. 

reading this survey one impressed with the 
fact that human requirements for textiles and the 
present potential resources for meeting them are now 
being considered world-wide basis. Surely this 
least slight indication real progress. 


Yarn and Cloth Calculations. Lloyd Jack- 
son. New York, Textile Book Publishers, Inc., 
1947. 195 pages. Price, $6.00 United States and 
$7.00 other countries. 


(Reviewed Russell Fox, Lowell Textile 


Yarn and Cloth Calculations, Mr. Jackson has 
written book containing information formulas 
and equations used for all types textile yarn and 


cloth analysis and construction. The first three 
chapters deal with yarn calculations, including single 
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yarns both the direct and indirect systems; ply 
yarns all their phases; and equivalent counts 
derived changing from one yarn another the 
same system, changing from yarn one sys- 
tem the count yarn different system. 

There are five chapters about calculations 
construction cloth, covering the sub- 
jects: grey-cloth calculations, warp calculations, fill- 
ing calculations, cloth calculations, and the theory 
construction. Included are discussions 
loom speeds, reed and harness calculations, crimp 
and take-up contraction, percent size, warp and 
filling calculations for all fibers and systems yarn 
numbering, loom weights finished weights 
fabric, construction square woven fabrics, angle 
curvature, construction fabrics which warp 
(or filling) does all the bending, and fabrics which 
contain unequal angles curvature. 

the last two chapters the analysis woven 
fabric, warp and filling patterns, and slasher and 
warping patterns are considered. 

This book should interest textile students 
and trained textile designers engineers rather 
than the average manufacturer. Its contents, in- 
cluding every expression equation yarn and 
cloth calculations all their phases via many ex- 
amples, place this work the reference-book rather 
than the textbook class. 
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Crystallinity Cellulose 
Fibers 


Crystallinity cellulose fibers 
determined acid hydrolysis. 
Howard Philipp, Mary Nel- 
son, and Hilda 
TILE RESEARCH JOURNAL 17, 
(Nov. 1947). 


study the kinetics the heter- 
ogeneous hydrolysis cellulose indi- 
cates that there are two distinct 
rates which have been attributed 
the rapid hydrolysis the loose 
amorphous regions and the slow 
hydrolysis the dense crystalline 
portions the fiber. Based 
this interpretation, simple method 
for the determination the relative 
proportions crystalline and amor- 
phous cellulose has been developed. 
The method was applied series 
natural and regenerated cellu- 
lose fibers and the resulting ‘‘degree 
amount crystalline cellulose 
sample expressed decimal frac- 
tion the total cellulose, was 
tabulated. Results obtained 
samples rayon are well corre- 


Abstracts number the papers 
already published this volume ap- 
peared the November issue. Others 
will appear later issues. 
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Abstracts Papers Textile Research Journal, Volume 17, 1947 


lated with crystallinity data derived 
from x-ray diffraction patterns. 
There apparently correlation 
between the degree crystallinity 
and the tenacity samples 
rayon. samples Stoneville 
cotton there appeared rela- 
crystallinity and crystallite orienta- 
tion. There are indications that 
the ultimate elongation 
moisture absorption the rayon 


ABSTRACT REPRINTS 


The JOURNAL again 
offering its subscribers 
reprints the Abstracts 
and Book Reviews sections, 
printed one side the 
sheet that the items may 
clipped, pasted cards, 
and filed for permanent ref- 
erence. Subscription this 
service for 1948 $3.00. 
Orders for this special serv- 
ice for 1948 should mailed 
once Textile Research 
Institute, Inc., East 40th 
Street, New York 16, 


Orders should sent direct the 


content amorphous cellulose. 


samples 


Text. Research Dec. 1947 Authors 


Molecular Structure 
Cellulose and Starch 


Cellulose studies. IX. The mo- 
lecular structure cellulose and 
starch. Eugene 
TILE RESEARCH JOURNAL 17, 
(Aug. 1947). 


The initial attack acids cellu- 
lose was studied means the 
potassium permanganate method 
end-group analysis and viscosity 
measurements. From 
these experiments and from cer- 
tain data the literature referring 
the D.P.’s fractionated cotton 
samples which had previously been 
degraded 
phoric acid solution was con- 
cluded that (1) native cellulose 
possesses indefinitely high mo- 
lecular weight; (2) consequence 
common procedure adhered 
most investigators, native cellulose 
unintentionally degraded about 
D.P. 3,000, which then reported 
the average molecular weight 
cellulose; (3) mild, initial acidic 
degradation, intentional 
dental, causes further decrease 
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the D.P. values down the prob- 
able limiting value 128 256, 
with complete loss the tensile 
strength the cellulose fiber; (4) 
the few covalent bonds, about 0.3%, 
which become cleaved during these 
mild reactions, are equally spaced, 
acid-sensitive bonds, entirely differ- 
ent from the regular 1,4-glycosidic 
bonds which are responsible for the 
random hydrolysis cellulose 
strongly acidic media. sug- 
gested that these acid-sensitive link- 
ages represent hemiacetal acetal 
bonds which originate from open- 
chain glucose anhydride residues 
units and 
connect the latter together along 
the and axes the fiber. The 
length the “limit 
128 glucose anhydride residues 
—that is, 660A., the double 
these figures. Extension 
concept starch leads the 
network glucose anhydride units 
indefinite number. The latter 
are held together regular 1,4-a- 
glucopyranosidic bonds and, short 
intervals, probably acetal bonds 
open-chain glucose anhydride 
residues. mild, acid-catalyzed 
hydrolysis these acid-sensitive link- 
ages rupture rapidly and completely, 
thus giving rise material which 
consists linear molecules only. 
Since these readily hydrolyzable 
covalent bonds are not equivalent 
among themselves, 
ences the respective activation 
energies may favor the acidic 
enzymic a-amy- 
lase) hydrolysis one the other 
species such unions, thus con- 
ceivably giving rise the formation 
1,6-a-glycosidic other similar 
bonds between two adjacent glucose 
anhydride residues. Author 
Text. Research Dec. 1947 


Introduction Amino 
Groups into Cotton 
Fabric 


Introduction amino groups into 
cotton fabric use 2-amino- 
ethylsulfuric John 
Guthrie. TEXTILE RESEARCH 
JOURNAL 17, 625-9 (Nov. 1947). 


method described for the intro- 


duction amino groups into cotton 
fabric. The fabric moistened 
with 10% solution 2-amino- 
ethylsulfuric acid containing 25% 
sodium hydroxide, then heated for 
min. 100°C drying oven 
trogen content fabric treated 
about 0.56% the dry weight. 
The outstanding property the 
fabric treated its dyeing with 
acid dyes. The aminized 
also dyes well with chrome dye 
such alizarin blue black 
(C.I. Increased affinity for 
direct cotton dyes was also noted. 
The aminized fabric treated with 
sodium dichromate 
resistance soil-burial test. 

Text. Research Dec. 1947 


Spinning Studies Cotton 


Studies the treatment cotton 
Spinning studies. Edward 
Murray, John Moore, and 
Simon Williams. TEXTILE RE- 
SEARCH JOURNAL 17, 331-9 (June 
1947). 


The application colloidal silica 
(Syton) cotton card silver form, 
ment, was investigated labora- 
tory scale. The apparatus devel- 
oped for the treatment consisted 
treating bath, squeeze rolls, and 
electrical infrared drying tunnel, 
followed coiler head for re- 
The deposition the silica the 
fibers apparently increased the inter- 
fiber friction, and made possible the 
production yarns increased 
strength 
twists. This effect was noted when 
cotton samples different varie- 
ties and staple lengths (ranging from 
in.) were treated with the 
silica dispersion. One sample 
Bobshaw cotton, treated contain 
silica various concentrations from 
0.5% 3.3%, exhibited yarn 
strength increases from 55%, 
depending silica concentration, 
yarn number, and 
mum yarn strength was always 
obtained lower twist than 
that required develop maximum 
strength untreated cotton, and 
all cases investigated the skein 


strength treated cotton the 
lowest twist multiple spinnable ex- 
ceeded the maximum strength 
untreated cotton the same variety 
and staple length. Authors 
Text. Research Dec. 1947 


Studies the treatment cotton 
silver form. II. Effect 
Syton: Spinning 
Murray, John Moore, 
and Simon Williams. TEXTILE 
RESEARCH JOURNAL 17, 
(Nov. 1947). 

The continuous single-strand treat- 

ment drawing sliver, and further 

investigations the spinning quali- 
ties silica-treated cotton are de- 
scribed. was found possible 
treat drawing sliver the same 
manner the card sliver previously 

investigated RESEARCH J., 

June, 1947), and the same type 

increases yarn strength were 

noted before were realized. Some 
silica was lost during the various 
drafting operations, the process- 
ing treated sliver; the greatest 
loss occurred during drawing. 
considerable reduction roving 
twist was found facilitate the 
spinning the treated cotton, and 
somewhat wider roll spacings than 
normal appeared give improved 
results the drawing operation. 
Certain the experiments indi- 
cated that the uniformity treat- 
ment important consideration 
realizing the maximum increase 
interfiber friction per unit weight 
silica. Although the application 
Syton yarn resulted some 
strength increase, was lower 
order magnitude than that real- 
ized when the treatment was ap- 
plied prior the spinning operation. 
Text. Research Dec. 1947 Authors 


Curl Fabrics 


Curl woven textile fabrics: Its 
cause and control. Ross Whit- 
man. TEXTILE RESEARCH JOUR- 
NAL 17, (Mar. 1947). 


This article concerned with the 
bias curl evidenced spiraling 
long strips woven cloth 
diagonal warping stiffened fab- 
rics. This type curl caused 
the torque effects the warp 
and filling sets yarns. When these 
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sets are equal direction twist 
and state finish, the torque 
effect one opposes the torque 
effect the other. Mathematical 
equations are developed 
late the parameters these two 
sets their torque effect, and 
easy, practicable method 
ancing the torque warped and 
filling sets, thus eliminating the curl 
any woven fabric, disclosed 
formula: 


where represents end count, 
represents the twist multiple, and 
represents the yarn number 
(cotton count), and the subscripts 
and refer warp and filling, 
respectively. 

brought out that stiffened 
fabrics the component yarns are 
commonly trying twist tighter 
rather than untwist, has been 
commonly supposed the past. 

“absolute 
which provides equal degree 
twist yarns different weight, 
thereby overcoming troublesome 
defect the conventional twist 
multiple, mathematically defined 
the ordinary twist multiple de- 
creased the quantity N/66, 
where equals the yarn number 
(cotton counts). Author 
Text. Research Dec. 19-47 


Elasticity 


new theory non-linear viscous 
elasticity. Harris Burte and 
George Halsey. RE- 
SEARCH JOURNAL 17, (Sept. 
1947). 


The stress-strain curve material 
calculated the hypothesis that 
when flow occurs section the 
molecular chain constituting the 
material changes from configura- 
thereby becomes unable elongate 
again. Except for small elastic 
deformation both structures, the 
fraction the material the 
configuration. The two components 
are assumed solution with 
one another, and the rates trans- 
formation are then proportional 


the relative abundance the trans- 
formed species. These rates are 
written the manner the Eyring 
theory reaction rates. Systems 
more than two components are 
discussed and several examples are 
calculated. calculated curves 
show good qualitative agreement 
nylon-wool-rubber Authors 
Text. Research Dec. 1947 


Mildew- and Rot-Resistance 


Mildew- and rot-resistance tex- 
tiles. Marsh. TEXTILE 
RESEARCH JOURNAL 17, 
(Nov. 1947). 


comprehensive review given 
ress the subject mildew- and 
rot-resistance. Topics discussed 
causes textile deterioration effects 
microbiological deterioration 
properties; methods diagnosing 
fiber and textile deterioration meth- 
ods preventing microbiological 
deterioration; and testing fabrics 
for behavior toward fungi. 142 
references. 

Text. Research Dec. 1947 


Equilibrium Moisture 
Relations 


Equilibrium moisture relations for 
textile fibers. Richard Toner, 
Carol Bowen, and John 
RESEARCH 
17, (Jan. 1947). 


This the third paper series 
reports study undertaken 
the Princeton laboratories Tex- 
tile Research Institute. the 
purpose this paper present 
data equilibrium moisture based 
upon the published work Wieger- 
ink statistically recalculated the 
present authors. The study was 
first undertaken the belief that 
Wiegerink’s data could made 
more useful his curves equilib- 
rium moisture vs. relative humidity 
could extended with respect 
temperature and relative humidity 
ranges and the experimental varia- 
tions the data could accurately 
minimized. the analysis was 
found that characteristic results for 
fibers could explained terms 
physical-chemical 


TEXTILE RESEARCH JOURNAL 


were presented and discussed the 
first paper The 
second publication presented the 
mathematical details the statis- 
correlation method. (Cf. 
RESEARCH 16, 255, 307.) 
Text. Research Dec. 1947 Authors 


Predicting equilibrium moisture re- 
lations with particular reference 
textile fibers. John Whit- 
well and Richard Toner. 
TEXTILE RESEARCH JOURNAL 17, 
99-108 (Feb. 1947). 


discussion the methods used 
extrapolating experimental equilib- 
rium moisture regain data, includ- 
ing outline the procedures 
which entire family equilib- 
rium curves might predicted 
with minimum experimental 
data. Authors 
Text. Research Dec. 1947 


Calculation equilibrium moisture 
relations with particular reference 
low temperature conditions. 


Willmer. TEXTILE RESEARCH 
JouRNAL 17, (Dec. 1947). 
Based 


shown consistent with experi- 
ments, equilibrium moisture data 
for some textile fibers are, this re- 
port, extended lower temperature 
regions than are covered experi- 
ment. The characters the regain 
temperatures below the freezing 
point water are included, with 
proper attention being given the 
proportion the water the fiber 
which may expected remain 


unfrozen. Authors 
Text. Research Dec. 1947 
Laboratory Technique 


Simplified method for evaluating 
the dimensional stability tubu- 
lar knit fabrics. Louis Weiner. 
TEXTILE RESEARCH JOURNAL 17, 
(Nov. 1947). 

substituting rotary-drying for 

drying flat oven required 

current specifications notable in- 
crease precision the measure- 
ments was effected. Fabrics were 
measured after application con- 
stant light tension across the width 
the fabric eliminate wrinkles. 
One group was measured flat the 
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conventional manner and the other 
group was measured using tension 
(bar) device, which described. 
This bar device was found elimi- 
nate subjective measuring errors. 
Text. Research Dec. 1947 


Resin Treatment 


Location melamine resin 
treated wool fibers. Fred 
Marshall and Sarah Aulabaugh. 
TEXTILE RESEARCH JOURNAL 17, 
(Nov. 1947). 

dye-staining and sectioning tech- 

nique has been developed which 

permits, for the first time, direct, 
tion melamine resin treated 
wool fibers. The resin appears 
distributed uniformly within the 
fiber structure. Techniques are de- 
scribed and the results 
trated photomicrographs (one 
color). Authors 
Text. Research Dec. 1947 


Swellable Fibers 


The partial carboxymethylation 
cotton obtain swellable fibers, 
David Reid and George 
Daul. TEXTILE RESEARCH 
NAL 17, (Oct. 1947). 

For the purpose obtaining quickly 

swellable fibers aid making 

cloth less pervious water, cotton 
fibers have been partially carboxy- 
methylated. Different degrees 
swelling have been obtained and 
the properties resulting 
products are described. Authors 
Text. Research Dec. 1947 


Water-Adsorption Properties 


The adsorption water swelling 
high polymeric materials. How- 
ard White, and Henry Ey- 
ring. TEXTILE RESEARCH 
NAL 17, 523-53 (Oct. 1947). 

discussion the water-adsorp- 

tion properties class long- 

chain materials with 
groups, which includes most textile 
distinguished from the adsorption 
substances such metal and 
metallic oxide catalysts that 
not strictly surface phenomenon, 
adsorbent swelling water 
differs from simple 


hydrate formation that the water 
uptake continuous function 
relative humidity, although the- 
ory this behavior can considered 
infinitely large number possible 
hydrates. finally, dis- 
tinguished from adsorption liq- 
uids the fact that the adsorbent 
possesses, and retains during the 
adsorption process, certain amount 
first part the paper summary 
given some experimental data. 
This summary not complete 
review previous work but 
rather outline the data the 
various phenomena associated with 
the adsorption process. 
pose this section give 
much information the funda- 
mental adsorption process 
sible rather than give data for 
large number representative 
substances. For this reason many 
references, especially chemically 
modified fibers (which contrast in- 
dividual members this class but 
not contribute new information 
the fundamental adsorption proc- 
ess), are omitted. the second 
section review previous theo- 
retical treatments given and 
new theory the adsorption iso- 
therm for this class substances 
proposed. This treatment de- 
rived the methods statistical 
mechanics and expresses the adsorp- 
tion isotherm terms the rela- 
tive humidity, regain, and molecular 
parameters the simplest case. 
The application the theory 
experimental data 
ingly good agreement between the- 
oretical and experimental isotherms, 
considering the approximations in- 
data are estimated from known 
data for similar substances. The 
third section contains discussion 
adsorption hysteresis terms 
the theory developed here and the 
theory absolute reaction rates, 
well discussion the con- 
stants the isotherm. Authors 
Text. Research Dec. 1947 


Acetylation Zein Fibers 


Acetylation zein fibers. Cyril 
Evans, Bradford Croston, and 


723 


Cecil Van Etten. TEXTILE RE- 

SEARCH JOURNAL 17, 562-7 (Oct. 

1947). 
The acetylation zein fibers in- 
creased the water-resistance, im- 
proved the softness the fiber 
moderation the severe formalde- 
hyde post-cure, improved the boil- 
resistance, whitened the fiber 
removal pigments, and decreased 
the dye uptake. Acetylation was 
accomplished with acetic anhydride, 
with sodium acetate sulfuric acid 
catalyst. Acetyl contents more 
than were quickly obtained 
continuous processing equipment. 
The amount acetyl groups in- 
troduced can regulated chang- 
ing the composition, time reac- 
tion, the temperature the 
acetylating mixture. Authors 


Text. Research Dec. 1947 


ANALYSIS: TESTING: 
LABORATORY METHODS 


Determination Cellulosic 
Fibers 
Semimicrochemical determination 


cellulosic fibers mixture with 
wool. Maurice Robinet. Bull. 
soc. chim. Belges 56, (1947) 
(through Chem. Abstr. 41, 6410d 
(Oct. 10, 1947)). 


semimicro method for the de- 
termination cellulosic fibers such 
cotton, rayon, linen, etc., mix- 
ture with wool described. 
specially designed apparatus the 
sample boiled min. with 
NaOH, the insoluble cellulosic fiber 
filtered, washed, and dried 20°C 
and 65% humidity. 


Text. Research Dec. 1947 


Particle-Size Determination 


The determination particle size 
light-scattering. Bardwell 
and Sivertz. Can. Research 
25B, 255-65 (May 1947). 


critical study has been made 
the various observations necessary 
for the determination the size 


y 
- 
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Debye-Einstein equation, which can 
take the form: 


Mass particle 


fractive index solvent, tur- 
bidity, refractive index 
solution, concentration). The 
turbidity measurements were made 
eter and those refractive index 
with Zeiss dipping refractometer. 
This article deals especially with 
the determination the turbidity 
and refractive-index gradients. The 
method was applied the determi- 
nation latex particle size and 
gave results good agreement with 
independent methods. Authors 
Text. Research Dec. 1947 


Analysis Wood 


Quantitative isolation hemicellu- 
loses and the summative analysis 
wood. Louis Wise and 
19, (July 1947). 


slash 
pine will give any number frac- 
tracted with increasing concentra- 
nitrogen. The hemicelluloses are 
removed rapidly 10% KOH. 
Thereafter, the removal 
For practical purposes, only two 
concentrations were used, and 
24%. The residue from the 24% 
extraction was designated 
contained 7.06% 
mannan, pentosan xylan, 
and 2.1% uronic anhydride. al- 
kaline extractions are carried far 
enough and air rigorously ex- 
cluded, successive extraction 
longer causes any change the 
amount fibrous cellulose (alpha- 
cellulose). schematic concept 
the possible relationship between 
hemicellulose, alpha-cellulose, holo- 
cellulose, and lignin the cell wall 
wood shown. Two types 
summative analysis extractive- 
free wood samples are given. One 
includes ash, lignin, alpha-cellulose, 
and acetyl; the other includes ash, 


small dielectric particles the 


lignin, mannan, pentosan (as xylan), 
uronic anhydride, acetyl, CH; (from 
the not lignin), and alpha- 
cellulose. Figures are given for the 
following woods: slash pine, loblolly 
pine, Douglas fir, western hemlock, 
black spruce, western 
southern red oak, and overcup oak. 
The summation totals from 92.05 
98.60%. Authors 


Text. Research J. Dec. 1947 


Starch Gels 


improved method for measure- 
ment gel strength and data 
starch gels. Hamer. 
Research Natl. Bur. Standards 39, 
29-37 (July 1947). 


method described for the 
measurement gel strength that 
involves essentially the determina- 
tion the shearing force required 
fracture gels. Weight applied 
standard discs embedded the 
method outlined. Several appli- 
cations are given illustrate the 
precision the method and its use 
studies starches various 
tween gel strength and the granular 
size the amylose amylopectin 
contents starches was found. 

Text. Research Dec. 1947 Author 


CHEMICAL AND PHYSICAL 
RESEARCH 


Carbonization Cellulose 


Carbonization cellulose. Henry 
Brusset. Compt. rend. 224, 
(1947) (through Chem. Abstr. 41, 
6044f (Sept. 20, 1947)). 


Powder and fiber diagrams, well 
the central diffusion method, have 
been used study the solid state 
bleached cotton comparison 
with cotton heated 185°, 242°, 
257°, 284°, 314°, 340°, 430°, 465°, 
and 600°C. Debye diagrams indi- 


cated for the first samples, even 
when heated for hrs., the form 
oriented fiber with the same 
diffraction lines. 


However, the 6th 


TEXTILE RESEARCH JOURNAL 


10th samples gave diagrams 
characterized large ring, the 
center approaching the (002) line 
graphite, well ring corre- 
sponding spacing 2.1A. 
Samples and had more 
pattern than and 10, indicating 
modification the crystalline 
structure. means the Guinier 
arrangement, low-angle diffraction 
was studied for samples 
and 10. Low-angle diffraction could 
not observed for the 1st and 3rd 
these samples, whereas the 5th 
showed slight diffraction, and the 
others gave intense, sharply de- 
fined diffraction. concluded 
that: (1) the cellulosic structure 
retained about 300°C spite 
important modification the 
material; (2) amorphous struc- 
ture, appearing about 300°C, 
persists throughout 
higher temperatures; and (3) loss 
the cellulosic structure 
companied the appearance 
micellar structure. 

Text. Research Dec. 1947 


Mechanism Dyeing 


The explanation dyeing processes. 
Robert Haller. Kolloid-Z. 105, 
147-9 (1943); Chem. Zentr. 1947, 
(through Chem. Abstr. 41, 
6051e (Sept. 20, 1947)). 


From the varying results experi- 
ments the coloring films 
produced anodically sheet 
and the used for chromato- 
graphic adsorption 
organic dyes (as alizarin, Ponceau 
methylene blue, brilliant green), 
concluded that the color effect 
particular degree dispersion 
the grains deposited the 
metal. The possibility increas- 
ing decreasing the grain size 
the oxide layer presents the further 
possibility using dyes which are 
present apparently unsuitable. 
Dyeing processes which have been 
explained the basis chemical 
reactions, the dyeing animal 
fibers with acid dyes, can, with 
certain definite assumptions, also 
explained purely adsorptive 
processes. 

Text. Research Dec. 1947 
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Galactose and Xylose 


Chemical and microbiological differ- 
entiation enantiomorphs 
galactose and xylose. John 
Appling, Evelyn Ratliff, and 
Louis Wise. Anal. Chem. 19, 
496-7 (July 1947). 


Munson-Walker cuprous oxide re- 
ducing values L-xylose are mark- 
edly lower than those 
Similar differences were noted 
the case and This 
indicates asymmetric oxidation 
Richtmyer and Hudson. The 
yeast 
which ferments quanti- 
tatively, has effect L-galactose, 
thus permitting differential fer- 
mentation the former. The yeast 
Hansenula 
838), which quantitatively ferments 
without action either 
L-xylose Authors 


Nitrocellulose 


Nitrocellulose. II. Carl Kullgren. 
Ing. Vetenskaps Akad., 
165, 5-40 (1942); cf. 36, 
40, 2630° (through Chem. 


Abstr. 41, 5714f (Sept. 10, 1947)). 


Two samples nitrocellulose 
were prepared: containing 12.5% 
(by using mixture 63% 
22% HNOs, and 15% 
and containing 13.05% (by 
using mixture 70.1% 
23.9% HNOs, and When 
either sample was steeped dis- 
and were freed hydro- 
the rate hydrolysis de- 
creasing with the age (calcu- 
lated from the initial time nitra- 
tion). The age sample 
thus becomes important charac- 
the material, provided 
has not been subjected 
also essential specify whether 
was washed with alone 
with salt solution. Residual acids 
from the nitrating mixture can 
removed almost completely with 
exchange, which correlated with 
ishes with the age the sample. 
This exchange was far more marked 


was greater than would 
expected from the cation retention; 
this points the presence 
neutral sulfate. Aqueous salt 
solutions not function 
viously reported the literature; 
they actually effect cation exchange 
rather than simple washing out 
residual acids. neutralizing 
with dilute aqueous NaOH, the 
alkali consumption decreases with 
the age the consumption was 
which also harmony with the 
concept cation exchange, 
though the alkali consumption 
was somewhat greater than would 
expected. appears contain 
another weakly acidic group (pos- 
sibly which does not func- 
tion completely effectively the 
cation exchange. aqueous 
salt solution the spontaneous de- 
composition stops completely. 
The original decomposition 
therefore appears contingent the 
ion the retained groups 
Solid when retaining free 
ions shows far more rapid deg- 
radation than when metallic ions 
have replaced The mechanism 
depends the ion the 
this frees the and and 
induces autostabilization. 
the acid number, the percentage 
which accounts for the fact that 
less liberated from 
than from despite the fact that 
both have approximately the same 
content. ions held within the 
solid are much more reactive than 
are those the surrounding aqueous 
medium. This accounts for the 
lowering stability effected 
ization these ions must re- 
placed metallic ions. During 
treatment with part the 
into neutral sulfate. The rate 
which and HNOs are liber- 
form mathematical expressions. 
formed the hydrolysis may 
find its genesis somewhat less 
stable (minor) portion MeOH 
reacting with liberates and 


The rate liberat- 


decomposed. 
ing MeOH far greater 


than This explains the 
more effective stabilization 
means MeOH. reacting 
with MeOH yields more than 
could accounted for 
percentage present, which 
may due the decomposition 
another compound (possibly 
neutral ester) originally present 
III. When MeOH 
with NaCl, the liberation 
from virtually stops; this indi- 
cates that, this case also, the 
ions present play important 
role. references. 


Text. Research Dec. 1947 


Synthesis Nylon 


New example reaction solid 
medium; the polycondensation 
hexamethylenediamine adipate 
polyhexamethylene adipamide 
(nylon). 
soc. chim. France 1947, 283-6 
(through Chem. Abstr. 41, 
(Oct. 10, 1947)). 


Small samples hexamethylenedi- 
amine adipate were heated 
controlled block under blanket 
perature was held below the melting 
point the product order 
produce powdery polyhexamethyl- 
ene adipamide having the melting 
point and relative viscosity 
industrial nylon. The reaction tem- 
perature was successively raised 
180°, 200°, 240°, and 250°C the 
melting point the product in- 
creased. Below 175°C, 
insoluble product produced. 
Above 175°C, even small increases 
temperature substantially favored 
conversion, and temperatures just 
below the melting point were best. 
The use vacuum was essential for 
complete conversion. The claims 
French Patent 870,161 (I. 
Farbenindustrie), experiments and 
hexamethylenediamine sebacate) 
180°C, were checked and could not 
confirmed. 


Text. Research Dec. 1947 


~ 


726 


Action Light Nylon Dyes 


Action light some direct and 
vat dyes, dyed nylon. 
Khandheria and Vaidya. 
Sci. Ind. Research 24-8 
(1947) (through Chem. Abstr. 41, 
(Sept. 10, 1947)). 

Three direct cotton dyes show gen- 

erally better fastness wool and 

nylon than cotton when exposed 

sunlight (7,000 ft.-candles 

Weston light meter), possibly be- 

cause faster reduction the dye 

cotton oxycellulose and hy- 
drocellulose formed light. 
ultraviolet light from 

vapor lamp (220 ft.-candles 

in.) comparable fading the 

dyed nylon fabric took place spite 

the reduced intensity the 
visible light. The tendering action 
light nylon was determined 
fluidity measurements 
and measure- 
ments single fibers. For undyed 
the tensile strength 
sulting from exposure 
was greater than was found 
Bolton 40, direct 
reduced the tendering action 
sunlight found Bolton, but 
offered protection against ultra- 
violet. Two solubilized vat dyes 
gave better fastness than the direct 
dyes nylon but less protection 
against photochemical degradation. 
Acid dichromate dyeing nylon 
50°C gave orange colors which 
changed brown-khaki and finally 
olive-green after hrs. sun- 
light. The photochemical change 
chromic acid 
changes were noted for silk and wool. 
Text. Research Dec. 1947 


Polyamides 


Studies synthetic polyamides 
means x-rays. Keiroku Ku- 
chino and Ichiro Sakurada. 
Papers Inst. Phys. 
search (Tokyo) 40, (1942) 
(through Chem. 41, 6104c 
(Oct. 10, 1947)). 

Structure and physical properties 

amide, polyhexamethylenesuberam- 
studied means x-rays. For 
the dimensions the unit 


c=17.3A (fiber axis), 
The unit cell contains 
groups adjoining molecules are 
very likely situated face-to-face. 
For polyhexamethylenesuberamide, 
Brill’s structure (cf. C.A. 36, 
doubted the ground the 
similarity its power photograph 
that nylon, but definite con- 
clusions were not obtained. For 
polyhexamethyleneazelamide the 
dimensions the unit cell are 
a=7.3 A.,b=40.15 (fiber period), 
that the atom the group 
plane perpendicular the fiber 
axis, and only half numbers 
molecules are placed face-to-face. 
Polyethylenezelamide may have 
contracted structure zigzag chains 
similar polyhexamethyleneazel- 
amide. The temperature depend- 
ence lattice constants 
hexamethyleneadipamide and -azel- 
amide was studied from 30° 
sists diamine and dicarboxylic 
acid both with even number 
groups has the highest melting 
point, whereas polyamide which 
diamine and dicarboxylic acid have 
odd number groups has 
the lowest melting point. This 
and groups. 

Text. Research Dec. 1947 


Rigidity Polymer Solutions 


Rigidity macromolecular solu- 
tions. Yvon Compt. 
rend. 224, (1947) (through 
Chem. Abstr. 41, 6111a (Oct. 10, 


Measurements were made solu- 
tions held between parallel glass 
plates, one which was stable and 
the upper one pulled constant 
force. Visible total deformation 
the solution measured the 
motion the upper plate relative 
the lower one, from the moment 
force applied. The curve indi- 
cating the total deformation 
function time always 
same shape (concave the bottom). 
state constant internal 
tension the value the elastic 
internal force first grows quickly, 
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ward the applied force There 
exists forms deformation, the 
internal (J) and the sliding (G) 
deformation, whose algebraic sum 
the visible deformation 
and are parallel functions 
time. The modulus rigidity can 
being the modulus rigidity 
the solution and density con- 
stant the liquid was de- 
termined only indirect methods. 
Moduli rigidity are given for the 
following solutions: nitrocellulose, 
polystyrene, polyvinyl acetate, and 
cellulose acetate. The results are 
independent the solvent used, 
the inner deformation 
negligible. The effect the dis- 
solved substance can measured, 
and yields new means study 
macromolecular solutions, applica- 
ble concentrated solutions, 
practically used, whereas the usual 
methods can used only dilute 
solutions. same tests supplied 
new ways measuring the modu- 
lus rigidity and internal deforma- 
tion function swelling. 

Text. Research Dec. 1947 


Oxidation Starch 


Nitrogen dioxide oxidation starch. 
Proc. Indiana Acad. Sci. 55, 
(1945) (through Chem. Abstr. 41, 
(Sept. 10, 1947)). 

Dried starch (0.1 mole) 

dized with commercial NO» (in 

molar ratio from 5:1 1:1) 

the presence 150 cc. 

diluent room temperature. After 

reaction times hrs., the 
products were filtered off, washed 

thoroughly with distilled 

acetone, and ether, and dried over 

content was de- 

termined the method Unruh 

and Kenyon (C.A. 36, The 
carboxyl content the a-linked 
polyanhydroglucuronic 
creased with time reaction and 
with increased ratio. 

Initial concentration had 

little effect. The products were 

relatively insoluble hot but 


Salts were readily prepared and did 
not retrograde those starch. 
Text. Research 1947 
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Physical Chemistry Rayon 


Physical-chemical study cellu- 
lose, viscose, and fibers. III. 
Eduardo Blanchard Castillo. An- 
ales fis. 43, (1947) 
(through Chem. Abstr. 41, 5715d 
(Sept. 10, 1947)). 


Analytical methods for control 
the ripening viscose are based 
measurements the the amount 
necessary cause coagulation, the 
total alkali concentration, the 
concentration alkali fixed 
xanthate. comparison the last 
methods given. ripening 
progresses, the free alkali increases 
almost linearly with time and the 
alkali combined xanthate de- 
manner. increases rapidly dur- 
ing the first hrs. ripening, 
during which time the dispersed 
viscose entering solution. 
After reaching maximum, falls 
rapidly true ripening occurs. 
The time required for reach 
maximum increases the NaOH 
concentration increased from 
8%. The addition 
the a-cellulose) retards ripening. 
The maximum effect observed 
with 0.35% With 0.5, 
0.8, and 1.0% the varia- 
tion with ripening time the 
same, but the curves are 
displaced lower viscosities the 
concentration increased. 
suggested that oxidation 
promotes the oxidation 
the cellulose. the temperature 
decreases with increasing tempera- 
ture. new method for determin- 
ing the coagulation point viscose 
measurement the oscillation time 
elastic system, which 
changes sharply the formation 
solid phase. vane allowed 
oscillate beaker containing 100 
viscose well mixed with 150 
few time. first the 
amplitude oscillation decreases, 
owing the increase produced 
the NH,Cl, but remains 
changed. the coagulation point, 


second. This method gives lower 
values for than are obtained 
the ordinary method, which not 
sufficiently sensitive the initiation 
solution viscose, first 
decreases steadily and then reaches 
constant value. The amount 
constant value corresponds that 
necessary cause coagulation 
determined the method. 

Text. Research Dec. 1947 


Physicochemical study cellulose, 
viscose, and fibers. IV. Edu- 
ardo Blanchard Castillo. 
fis. 42, 149-60 (1947); 
cf. preceeding abstract (through 
Chem. Abstr. 41, (Sept. 10, 
1947)). 

X-ray diagrams various types 

artificial cellulose fibers 

pared and the equatorial intensities 
measured. fibers show the 
ent orientation the crystallites. 
X-ray diagrams fibers spun with 
various stretching during coagula- 
tion showed that for stretch 
between spools there was ap- 
parent orientation crystallites 
the fiber; for 30% stretch the orien- 
tation average (angle 30°); 
for 50% stretch the orientation 
strong 26°) for stretch, 
ance (strength) fiber increases 
parallel with the stretching. When 
the spun fiber run into water 
stretched, greater resistance values 
are obtained than when 
resistance increases with stretching. 
references. 
Text. Research Dec. 1947 


Water-Soluble Rayon 


Action acrylonitrile viscose: 
Carboxylated rayons. Hol- 
lihan and Sanford Moss, Jr. 
Ind. Eng. Chem. 39, 929-30 (July 
1947). 

Acrylonitrile will act the viscose 

spinning solution according the 

following reaction: 


where represents the cellulose 
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xanthate residue. the alkaline 
viscose solution the amide and then 
the sodium salt the carboxylic 
acid formed follows: 


NaOH 
NH; 


The reaction generally proceeds 
the extent one carboxy ether 
group per glucose unit. The result- 
ing solution can aged and spun 
into yarn. all cases the fibers 
have greater swelling capacity 
water than does normal rayon and 
they are weaker both the wet and 
the dry state. With increased car- 
boxy content the products are alkali- 
and water-soluble. Comparison 
x-ray diagrams the acrylonitrile- 
treated fibers with normal fiber dia- 
grams indicates spreading apart 
the cellulose chains the lateral 
direction within the crystalline areas, 
indicating even distribution 
the carboxyl group. The deriva- 
tive may useful for cross-link- 
ing reactions involving the carboxyl 
groups. Authors 
Research Dec. 1947 


Reclamation Spinning 
Bath 


Sodium sulfate electrolysis the 
application Glauber’s salt 
spinning bath. 
samt 
Ber. Priif-Nr. (PB 52008), 128-- 
(1940) (Pub. 1941) (through 
Abstr. 41, 6160h (Oct. 10, 
1947)). 

laboratory and semitechnical 
scale, solution was electro- 
with good current efficiency. Pure 
50% NaOH solution was obtained, 
and 20% containing sulfate 
and 0.0001% The cell cost 
was 150% above that for chloride 
electrolysis, and operation cost 30% 
higher. Further work necessary 
purification electrolyte from 
heavy metals, earth alkalies, chlo- 
ride, and viscose-decom position prod- 
ucts. The NaOH produced used 
the viscose process. The 
solution from this together with 
acid forms further for 
electrolysis. 

Text. Research Dec. 
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BLEACHING: DYEING: 
FINISHING 


Continuous Processing 


Some trends the continuous proc- 
essing cellulosic textiles. 
Fargher. Text. Inst. 38, 
219-22 (July 1947). 


Special attention given scour- 
ing, bleaching, washing, and dyeing 
this review continuous process- 
ing the United States and 
Europe. 


Text. Research Dec. 1947 


Finishing Processes 


Modern fibers and modern proc- 
esses. Perdue. Text. 
Inst. 38, (June 1947). 


The properties available fibers 
are discussed order bring out 
the reasons why finishing processes, 
notably shrinkage control, are neces- 
sary. The methods corrective 
finishing are reviewed. 
outline the properties the newer 
fibers given. Woodruff 
Text. Research Dec. 1947 


Color Matching 


for color matching. 
Am. Dyestuff Reptr. 
36, P329-30 (June 16, 1947). 


Report study designed 
answer the following questions: (1) 
What color temperature natural 
daylight used color matchers? 
(2) What color temperature arti- 
ficial daylight preferred textile 
color matchers? Partial results 
this study are given. special 
lamp was assembled with allow- 
temperatures: 6,750°K, 7,500°K, 
8,400°K, 10,300°K, and 13,500°K. 
About individuals cooperated 
the problem. was found that 
the natural daylight color tempera- 
ture used textile color matchers 
varied from 5,000°K 30,000°K 
and the intensity varied from 
perature north daylight from 
slightly (considered 


the preferred conditions for con- 
troversial matching most color- 
ists) occurred chiefly the 
12,000°K region. Natural daylight 
conditions called ‘‘very av- 
eraged 224 ft.-candles 9,400°K 
for clear sky and 211 ft.-candles 
8,850°K for slightly overcast 
sky. The latter was the preferred 
sky condition 77% the cases 
called good.” color 
temperature artificial daylight 
preferred textile color matchers 
was 7,500°K for 41% and 6,750°K 
for 27% the replies received. 
The color temperature under which 
the textile samples were compared 
most accurately was 8,400°K; this 
was but slightly better than 7,500°K, 
the illuminant which gave results 
most closely corresponding those 
obtained natural daylight. 

Campbell 


Text. Research Dec. 19-47 


Dyeing Fiberglas 


Dyeing Fiberglas fabric. Anon. 
Can. Text. 64, 46, (June 13, 
1947). 


Fiberglas cloth dyed with plain 
colors impregnation padder 
with resin into which pigment has 
been ground. The fabric cured 
350°F set the resin. Screen 
printing also carried out with 
similar resin and pigment combi- 
nations. Woodruff 
Text. Research Dec. 1947 


Dyeing Cotton-Wool Blends 


The dyeing fast shades piece 
goods containing cotton vis- 
cose rayon mixed with wool. 
Thompson. 
Reptr. (May 19, 1947). 


recommended that the first 
preparatory treatment remove 
sightening color 
out 80°F prevent any dyeing 
the wool with the sightening color. 
Vat colors, their leuco esters, and 
possibly naphthols, may used 
dyeing these blends meet strin- 
gent fastness requirements. Four 
methods applying the vat colors 
are outlined, and dyeing with the 
Algosols and with 


Am. 
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discussed. far possible, warm 
cold-dyeing types vat dyes 
are employed, they require less 
alkali. When Algosols 
ployed for blends containing more 
than 20% wool suggested that 
acid oxidation bath used instead 
the usual nitrous acid, which 
produces yellow color poor 
light-fastness the wool. 

Campbell 
Text. Research Dec. 1947 


Mechanism Dyeing 


The mechanism dyeing. Robert 
Lantz. Teintex 12, 189 (1947) 
(through Chem. Abstr. 41, 6051d 
(Sept. 20, 1947)). 


review the chemical and adsorp- 
tion theories the mechanism 
dyeing. 

Text. Research 1947 


Molten Metal for Dyeing 


Dyeing process uses molten metal. 
Anon. Textile World 97, 133, 
222, 226 (Sept. 1947). 


Technical Developments Textile 
Finishing compiled 
Richardson for the Office 
Technical Services, Dept. 
Commerce. The method discussed 
heat-treating process for carry- 
ing out chemical reactions tex- 
tiles passing the material through 
molten-metal bath. The system 
may used for developing fix- 
ing prints dyeings, for crease- 
proofing waterproofing, for 
drying. The cloth passed around 
rollers set bath molten-metal 
alloy. The alloy may varied 
produce temperatures 100° 
The degree the reaction may 
influenced varying the time 
contact between the metal and the 
cloth. Alloys used 
muth-cadmium, 
pure lead, tin. Several success- 
ful applications the process are 
cited, giving the temperature the 
molten metal and the duration 
the contact between the fabric and 
the bath, well the object 
the treatment. Printing and water- 
proofing formulas suitable for the 
process are listed. Landau 
Text, Research Dec. 1947 
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FIBERS: YARNS: FABRICS: 
MECHANICAL PROCESSES 


Synthetic Fiber Chart 


Synthetic fiber chart. Ben- 
digo. Textile World 97, 128 (Sept. 
1947). 

6-page insert listing the physical 

properties most the synthetic 

fibers available today. Among the 
characteristics described are the 
elongation, tensile strength, spe- 
cific gravity, regain, water-absorb- 
ency, methods identification, and 
the effect the fiber heat, age, 
chemicals, and sunlight. Enlarged 
photographs cross sections all 
the types fibers are reproduced. 
The chart arranged that rapid 
comparison between different fibers 
can fibers listed are 
viscose, acetate, and cuprammonium 
rayon, nylon, azlon, vinylidene chlo- 
ride, glass, the vinyl resins, and 
plexon. Landau 
Text. Research Dec. 1947 


Wool-Synthetic Fiber 
Mixtures 


Admixture new fibers with wool. 
Moncrieff. Can. Text. 
64, 36-8 (Sept. 19, 1947). 

practical assessment the value 

the newest fibers—nylon, Ardil, 

and the alginate fibers—and the 
benefits derived from mixing them 
with wool. Even when 
quantity (10%) staple nylon 
mixed with wool, there ap- 

preciable increase strength (40%), 

greater resistance abrasion, and 

lower tendency form neps 

balls rubbing. Among many 

advantages Ardil are its soft 
and wool-like handle, which will 
not distract from the characteristic 
handle wool mixed with it, and 
its low price, which makes possible 
produce mixture which 
cheaper than all-wool. The algi- 
nate fibers are strange position 
inasmuch they dissolve com- 
pletely during scouring. weav- 
ing very light fabric onto 
ground, this ap- 
perent defect becomes virtue 
when, the alginate 


ground dissolves, leaving only the 
light top fabric. result, ex- 
tremely light woolen fabrics can 
prepared. addition, mixing 
staple alginate with wool tops and 
then scouring the mixture, the re- 
maining wool, because its lofty 
conditions, has exceptional covering 
power. must remembered, 
however, that the position these 
alginate fibers still one interest 
rather than practicalness, but that 
since seaweed the raw material, 
its commercial possibilities are very 
promising. Fiori 
Text. Research Dec. 1947 


Coated Fabrics 


new approach coated fabrics. 
D.S. Plumb. Am. Dyestuff Reptr. 
36, (June 16, 


1946 coated-fabric production 
was approximately follows: coated 
with rubber, 100,000,000 yards; 
100,000,000 
yards; with oils alkyds, 40,000,000 
yards; with resins, 300,000,000 
350,000,000 yards. The vinyls 
can divided into three classes: 
vinyl chloride, the vinyl chloride 
copolymers, and vinyl butyral. The 
first two are used 
leather manufacture (where they 
have certain advantages over nitro- 
cellulose) and the nursery trade. 
The last class, vinyl butyral, which 
the interlayer safety glass, was 
used great quantity rubber 
substitute for military fabrics dur- 
ing the war, and becoming very 
important the field coating 
decorative fabrics. Its chief fea- 
tures are clarity film, resistance 
stains, general durability, heat- 
resistance, and flexibility. Mate- 
rials treated with not look 
the ordinary sense, 
particularly when top coat con- 
taining silica employed. For 
most indoor uses the total coating 
weight about oz. per sq. yd. 
average-weight material; this 
applied coats, usually with 
knife spreader. After coating, 
drying 260°F for min. brings 
about thermosetting reaction, 
analogous the vulcanization 
rubber, increasing heat-resistance 
and adhesion the fabric. Stand- 
ard laundering procedures and dry- 
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cleaning are injurious the coat- 
ing, removing plasticizer and leav- 
ing stiff. The dyes used 
printing the fabric coated 
must selected avoid those 
which may bleed the coating 
solvents dissolve the 
cizer and cause ‘‘marking when 
two coated fabrics are placed face- 
to-face. Campbell 
Text. Research Dec. 1947 


Rhofil 


Rhofil: French creation. Cor- 
biére. Atomes 15, 209 
(1947) (through Chem. Abstr. 41, 
5726c (Sept. 10, 1947)). 


Oriented continuous filament (Rho- 
fil) staple fiber (Rhofibre) yarns 
are formed from polyvinyl chloride 
dry spinning from solution 
mixtures 
with The fibers and fabrics 
made from them are chemically 
resistant, nonflammable, and have 
good electrical properties. Rhofil 
softens sufficiently about 70°C 
lose orientation. The low-tempera- 
ture properties are good down 
about —80°C and the fibers and 
uses are given. 

Text. Research Dec. 1947 


Rayon-Wool Blends 


Spinning long-staple rayon. 
(Aug. 1947). 


Woolen and worsted carding prac- 
tices rayon blends with wool are 
discussed. For the prevention 
nep formation, 2-in. staple and 4.5 
den. for mixes woolen materials 
and 8-in. staple and 3.0 4.5 
den. for worsted fabrics are recom- 
mended. result its affinity 
for dyes normally used for wool, 
Rayolanda has given considerable 
impetus the production wool- 
rayon mixture products. addi- 
tion, the use the recently de- 
veloped alginate rayon, which has 
extended the spinning range wool, 
mentioned. Differences and rela- 
tive merits the continental- and 
English-type woolen systems 
carding relation rayon-wool 
blends are also described. 


Text. Research Dec. 1947 Fiori 
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Worsted Spinning 


Large packages the worsted 
trade. Audley. Fibres 
277-9 (Aug. 1947). 

When taking yarn levelness into 

consideration, there are types 

spinning frames which have made 
the most headway 
large packages the worsted trade. 

Admittedly, cap spinning prac- 

tically advance can made be- 

cause any mechanical change would 
reduce the efficiency the frame 
such extent make the 
idea impractical. However, ring 
spinning striking advances this 
direction have been made. The 
Magnum spinning frame, possess- 
ing movable spindle and ring rail, 
overcomes the difficulties 
sted with balloon length having 
the spindle rail 
about half the bobbin filled; then 
the second half the bobbin 
built the help the Magnum 
motion, which lowers the spindle 
rail speed which coincides with 
that the rising ring rail, resulting 
the elimination undue strain 
medium counts, ranging from 24s 
32s, when compared with cap and 
flyer-spun yarn, evident. The 

Parawind spinning frame, which 

suitable for coarse counts and fine, 

short raw materials, operates with 

stationary spindle rail and 

traversing ring rail, resembling 

principle the common type spin- 
ning frame. For which 
bears comparison with mule yarn 
for fullness and loftiness 
rayon wool-rayon blends, the 
Velox mule ring frame recom- 
mended. Twist this 
frame inserted over the spindle 
top the same manner mule 
trolled lappet guide, balloon- 
ing regulated means ad- 
justable rods. Fiori 
Text. Research Dec. 1947 


O.T.S. REPORTS 
Pile Fabrics 


survey the German pile fabric 
industry. Fargher and 
others. (BIOS Final Rept. 814, 


Item 22, 31.) 77700, Jan. 
1947; pp.; microfilm, 
photostat, $4.00 (through 
Sct. and Ind. Reports 982 
(Sept. 12, 1947)). 


This survey was undertaken 
investigated the weaving establish- 
ments and the other the works 
which undertook the dyeing, print- 
ing, and chemical mechanical 
finishing pile fabrics. This re- 
port divided into two sections, the 
first comprising review and the 
second description individual 
targets visited. Photographs and 
sketches are included. 

Text. Research Dec. 19-47 


Rayon Weaving and Throwing 


Rayon weaving and throwing 
Textile Series Rept. 42.) 
81055, June 1947; pp.; mi- 
crofilm, $2.00—photostat, $5.00 
(through Bib. Sci. and Ind. Re- 
ports 813 (Aug. 29, 1947)). 


This report was prepared from re- 
ports, documents, and interviews ob- 
tained ‘‘Textile Finishing 
Technical Intelligence Investigators 
Germany. concerns mostly 
the continuous filament types 
yarn, their usage and application, 
and the mechanical means and 
methods used the industry the 
weaving and throwing operations 
during the conversion these yarns 
into fabrics for military civilian 
purposes. addition present- 
ing brief, compact over-all picture 
the industry, special effort has 
been made explain detail and 
illustrate manufacturing methods 
mechanical equipment which was 
found different, better, 
novel from the American viewpoint. 
Among the outstanding methods 
machines described the report 
are: The double-twist spindle, known 
the hollow spindle 


Copies these reports may ob- 
tained directly from the 
Technical Services, Department 
Commerce, Washington 25, 
check money order payable the 
Treasurer the United 
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twister; the loom 
structure; the plastic heddle; the 
facilitate abnormally high pickage 
special fabrics; printing special 
maps; and the continuous process. 
Photographs, drawings, and tables 
are included. 

Text. Research Dec. 1947 


Tow-to-Top 


Tow-to-top (Spinnband) process 
German worsted industry. 
McGill. (BIOS Final Rept. 1211, 
Item 22, 31.) 79438, 
July—Aug. 1946; microfilm, 
$1.00—photostat, $3.00 (through 
Bib. Sct. and Ind. Reports 982 
(Sept. 12, 1947)). 

This system converting con- 
tinuous rayon tows into 
means tearing process between 
system rollers. Reference 
made the system developed 
The process had apparently been 
largely confined worsted combers 
and spinners. The origin 
process given and the process and 
machines described, well opera- 
tions, etc., with conclusions. 
teen reports factories visited are 
included, together with sketches 
showing roller arrangements. 

Text. Research Dec. 1947 


Woolen Manufacture 


German wool-textile and mantle- 
plush manufacture. Barber 
and others. (BIOS Final Rept. 
810, Item 22.) May- 
June, 1946; pp.; microfilm, 
$2.00—photostat, $5.00 (through 
Bib. and Ind. Reports 982 
(Sept. 12, 1947)). 


For the purposes this report the 
industry taken include the 
woolen side all processes 
raw material the finished cloth; 
the worsted side the preparation 
the yarn, weaving, dyeing, and 
together with the weaving 
and finishing plush fabrics, chiefly 
for mantles. total firms, 
both large and small, were visited 
and brief description the plants 
Photographs are included. 
Text, Research Dec. 19-47 
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PATENT REFERENCES 


Fire- and Waterproofing 


Noninflammable waterproofed tex- 
tile materials. Frederick Pol- 
lak. 2,421,218 (May 27, 
1947). 


Textile materials are impregnated 
with water solution pyrophos- 
phoric acid and after being partially 
dried are passed through water 
solution melamine methylol and/ 
thiourea. After having the ex- 
cess liquor expressed, the materials 
are cured. Materials treated are 
claimed water-resistant and 
nonflammable. Woodruff 
Text. Research Dec. 1947 


Composition for waterproofing and 
fireproofing textile material. 
seph Klaber (to Quaker Chem- 
ical Products Corp.). 
2,424,831 (July 29, 1947). 

Textile fabrics and other combusti- 

bles are 

and fire-resistant im- 

pregnation with water solution 

fire-retardant salt which when 
the fabric. Combined with the 
fire-retardant solution oil-in- 
water emulsion water-repellent 
material, hydrolyzable metal salt 
inorganic acid, and volatile 
acid free from hydroxyl groups. 

The acid provides which the 

hydrolyzable metal salt stable. 

Text. Research Dec. 1947 


Attention, Textile Chemists 


RELIABLE WELL-ESTABLISHED 
MANUFACTURER seeking new and orig- 
inal processes, formulae, etc. for the manu- 
facture under royalty other suitable ar- 
rangement chemical specialties suitable 
for bulk distribution manufacturers the 
textile allied industries. replies will 
held strict confidence. Reply 
Processes,” c/o Textile Research Journal, 
East 40th Street, New York 16, 


Temperature 
Desizing 


Get these advantages: 


Thorough penetration the fabric. 


Faster solubilization the size. 


More uniform preparation for sub- 
sequent processing. 


Softer and fuller hand. 


Stability storage. 


Stability high temperatures. 


Detailed information upon request 


RHOZYME trade-mark, Reg. Pat. Off. 
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MISCELLANEOUS 


Card Electronic Feed Control 


Electronic device controls wool- 
card feed. Zellnik. Textile 
World 97, 145, 266, 277 (Sept. 
1947). 


electronic device, the Magne- 
poise, installed the feed box 
the wool card level successive 
weighings stock. The device 
determines the amount over 
under the desired weight the 
fiber load each weighing and 
applies corresponding correction 
weight the next load. The 
control consists magnet as- 
sembly mounted the side the 
feed box and attached the scale 
arm. The control cabinet con- 
nected the magnet electric 
cable. The trip switch limit 
switch activated the timing 
gears the feed; put opera- 
tion once for each 
Light signals may installed 
indicate whether the feed the 
next load will heavy light. 
claimed that the installation 
the control results the higher 
production more even roving and 
yarn. Fewer gear changes have 
made compensate for varia- 
tions roving size. Weaving 
also improved, with fewer defects 
when the yarn spun from sliver 
processed the cards having the 
control system. Landau 


Text. Research Dec. 1947 


Cellulosic Raw Materials 


beech and coniferous woods 
constitute different cellulosic ma- 
terials for the manufacture 

62, 144-5 (1945); 
Chimie industrie 56, 489 (1946) 
(through Chem. Abstr. 41, 5713h 
(Sept. 10, 1947)). 


the manufacture high-strength 
viscose, was observed that when 
hardwood chemical pulps (and more 
particularly beech pulp) were used, 
the properties were not good 
with coniferous pulps. These differ- 
ences are due differences the 


amounts parenchymatous cells 
(medullary-ray cells) the kinds 
wood. Hardwood cellu- 
lose essentially less homogeneous 
than that from the usual rayon- 
grade pulps. But what even 
more conclusive the degree 
swelling the parenchymatous 
cells, which may high 389% 
the case beech sulfite after 
alkalinization the wet pulp, 
compared with 305% for dry medul- 
lary rays; the long fibers, the 
other hand, have swellings 
and the parenchymatous 
cells are eliminated from the pulp 
known methods (e.g., screening), 
synthetic fibers high 
strength and satisfactory elonga- 
tion can obtained. The manu- 
facture utilizable viscose from 
this purified pulp requires larger 
amount the basis the 
(35% and more), and the viscose 
produced from such pulp drawn 
hot during spinning. 

Text. Research Dec. 1947 


Dyeing Slasher 


Warp costs cut continuous dye- 
World 97, 155, 157 (Sept. 
1947). 


slasher which cotton yarns are 
dyed and sized one operation. 
stated that the cost per lb. 
yarn processed the continuous 
dyeing slasher about 30% less 
than the cost raw-stock dyed yarn 
and less than yarn that dyed, 
sized, and beamed the conven- 
tional chain method. Production 
figures are given for different counts 
yarn and for different numbers 
ends the beam. Landau 


Text. Research Dec. 1947 


Narrow-Fabric Looms 


Some developments machinery 
for woven small wares. Holt. 
Text. Inst. 38, 381-9 (Aug. 
1947). 


This discussion deals mainly with 
high-speed looms and the so-called 
shuttleless looms used 
weight narrow fabrics. claimed 
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that with these new 
weaving efficiency can increased 
Brief descriptions each new 
loom, plus the shuttleless looms, 


Text. Research Dec. 1947 


Pectic Substances 


Recent advances the chemistry 
stein Labs. Communs. 10, 
(1947) (through Chem. Abstr. 41, 
6072a (Sept. 20, 1947)). 


review. 170 references. 
Text. Research Dec. 1947 


New Copolymer 


New copolymer increases flame- 
resistance, enhances optical prop- 
erties. Warren. Plastics 
(Chicago) 39, (July 1947). 


Describes properties and 
diallylphenyl phosphonate, which 
can used increase flame-re- 
sistance copolymerizing with 
other monomers, and also confers 
high refractive index, that, e.g., 
glass-fiber laminate prepared with 
polymerized diallylphenyl phospho- 
nate transparent. Davis 
Text. Research Dec. 1947 


Instrumentation Textile 
Processing, 


Textile progress 
mentation. Pollock. Papers 
A.A.T.T. 121-33 (July- 
Aug. 1947). 


Uses instruments for measure- 
ment and application textile 
processing are described 
spect moisture control, drier con- 
trols, batch-dyeing regulation, con- 
Instruments used are the pH-meter, 
conductivity measuring devices, 
thermometers conjunction with 
regulating devices timers, 
and recording devices. Charts and 
sketches are shown demonstrate 
the relationship the instrumenta- 
tion the machines. 

Text. Research Dec. 1947 
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Analysis Igepon 


Quantitative analysis Igepon 
Shiraeff. Am. Dyestuff 
36, 313-14 (June 16, 1947). 


presented for the 
analysis Igepon (sodium salt 
methyl taurine) based upon 
the quantitative precipitation 
the benzidine salt this product 
strongly acid solution. After the 
salt washed free from acid and 
water mixture and either titrated 
with sodium hydroxide dried 
constant weight. With some modi- 
fication this method said 
suitable for other synthetic surface- 
active compounds which contain 
sulfonic acid the molecule, e.g., 
alkyl and alkylarylnaphthalene sul- 
fonates and sulfated fatty alcohols. 

Campbell 


Text. Research Dec. 1947 


Polyurethanes 


Polyurethanes. 
ern Plastics 24, 149-52, 250, 252, 
254, 256, 258, 260, 262 (June 
1947). 


which describes the 
properties, and uses 
hesives, plastic foams, molding com- 
pounds, lacquers, fibers, etc.), 
well production intermediates 
the synthesis diisocyanates. 

Text. Research Dec. Davis 


Printing Emulsions 


New emulsions developed for tex- 
tile printing. Textile 
World 97, 143, 230, 234, 236 
(Sept. 1947). 


Water-in-oil types emulsions 
have been developed for the print- 
ing azoic, chrome, and direct 
dyes. stated that one general 
advantage the use these emul- 
sions the simplification due the 
fact that the same type clear can 
sary use starch gum pastes for 
printing azoic, chrome, direct 
dyes conjunction with pigment 
dyes the same pattern. The 


emulsion prepared three 
components: clear, organic solvents, 
and the dye. The precise mixing 
instructions are given. shallower 
engraving used printing with 
this type emulsion. engrav- 
ings the customary depth are 
used, may necessary add 
small amount gum starch 
the emulsion order prevent 
flushing the color. The process 
soaping eliminated. The prints 
are brighter and sharper. im- 
portant advantage printing deli- 
cate fabrics with these emulsions 
that there virtually danger 
cracking. The colors will not bleed. 
Text. Research Dec. Landau 


Screen Printing 


Modern trends screen printing. 
Jacobs. Papers A.A.T.T. 
113-18 (July 1947). 


Development and progress screen- 
printing equipment are discussed. 
Practical and financial advantages 
screen printing are compared 
review given the drying, 
steaming, and finishing screen- 
printed fabrics. Woodruff 
Text. Research Dec. 1947 


Traveler Speeds and Designs 


The mile-a-minute traveler must 
right. Anon. Textile World 97, 
161, 163, 258, 262, 266 (Sept. 
1947). 


discussion the proper traveler 
used the spinning frame. 
The differences design relation 
the center gravity and the 
center symmetry are illustrated. 
stated that the center gravity 
and the center symmetry should 
occur point which within the 
ring flange the traveler 
operate the ideal position. 
eler flanges and weights are tabu- 
lated. Traveler speeds should not 
exceed approximately 5,200 ft. per 
min. Factors such tension 
the yarn, condition the ring, and 
correctness traveler design affect 
the life the traveler. Conditions 
which require the changing the 
traveler are listed; those which 
necessitate changing lighter 
traveler are higher spindle speed, 
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higher yarn counts, 
diameters, smaller bobbin diameters, 
new rings, weaker stock, higher 
humidity, and reduction twist. 
Typical organizations showing the 
traveler sizes, weights, and flanges 
are tabulated. Landau 
Text. Research Dec. 19-47 


Automatic Looms 


Developments weaving. 
Glover. Text. Inst. 38, 
(Aug. 1947). 

The present chaotic position 

automatic weaving England 

given, emphasizing special features 
the many types automatic 
looms, including both bobbin and 
shuttle-changing models, with the 
point mind that for each line 
class fabrics there special 
automatic model. The author sug- 
gests that order simplify the 
installation the automatic weav- 
ing system England the types 
looms manufactured should re- 
stricted. the United States only 
types are employed. Fiori 
Text. Research Dec. 1947 


Unshrinkable Wool 


Unshrinkable wool produced 
alcoholic potash. Lipson. 
Text. Inst. 38, 279-83 (Aug. 
1947). 

Industrial development 

ment wool with alcoholic solu- 

tion caustic potash followed 
neutralization with solution 
sulfuric acid discussed. Present 
procedures and costs application 
are given. Concerning properties 
the treated wool, said that 
the hand harsher than that 
untreated wool, but may re- 
stored treatment with dilute 

result treatment with alcoholic 

alkali, the surface frictional proper- 
ties the individual 
crease. The loss strength and 
the change the loading and un- 
loading curves single fibers are 
shown small. Some informa- 
tion given the nature the 
chemical reaction which takes place 
during treatment. references. 

Text. Research Dec. 1947 
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Moore, John (with Murray, Williams) 
Studies the Treatment Cotton Sliver Form: 
Effect Syton: Spinning Studies................ 
Il. Effect Syton: Spinning Studies................ 
Morehead, Frederick Some Comparative Data the Cross- 
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“Cellulose Behavior with Filtered Light from Carbon Arc 
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No. 


Subject Index 


Schiefer, Herbert 
Solution the Problem Producing Uniform Abrasion and 
Its Application the Testing Textiles............ 
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Cords and Fabrics, Longitudinal Sectioning (Bailey)........ 
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Linens and Domestics Directory Number, 1946 ............... and Cloth Calculations. Lloyd Jackson (1947)...... 


AATC 


Abaca 
Abbot 


Acetyl: 
Acids: 


Adhesi 


Aperme 
Spi 
Te: 
See 


Baker-] 
Bamboc 
Bast fib 

Inf 


Mi 
Uti 
See 
Ble 
Ble 
Oz 
Ble 
Rec 
Pos 
Det 


See 


R 
Si 
Accide 
Acetat 
Acetor 
Adhesi 
Adhesi 
Adsorp 
Ageing 
Air 
Air con 
Air per 
Aircraf 
Alcohol 
Aldehy 
Alginat 
Amino 
Ammor 
Qu 
ee 
Amylop 
Animal 
See 
19 


See also Detergency; Dyeing; Dyes; Finishing; Rayon; 
Research 
Abbot-Cox process: See Dyeing 
Abrasion 
Producing uniform abrasion; application testing textiles 
Recent advances abrasion testing textiles 
Abrasive effect delustered rayons steel needles and 
Edge abrasion, new method testing (Fogler)............. 
Median typical value for Walker yarn abrader data 
See also Wear-testing 
Absorption 
Infrared absorption cell for liquids (Coggeshall)........... 
See also Cellulose; Color; Dyes; Fibrous proteins; Ligno- 
cellulose; Moisture relations 
Absorption spectra: See Cellulose 
Accident prevention dyeing and finishing industries (Morton) 
Acetate staple fiber production; problems, present status (Gruber) 
Acetone: See Cellulose reactivity; Nitrocellulose; Polyvinyl 


acetate 
Acetylation: See Cellulose; Cellulose fibers; Cellulose 
Zein fibers 
Acids: See Amino acids; Cellulose; Chlorous acid; Cotton; 
Fibrous proteins; Nylon; Oxycellulose; Pectin; Polyamides; 
Sulfonic acids; Terephthalic acid 
Acrylonitrile: See Synthetics; Viscose 
Adhesion 
Fundamentals tackiness and adhesion (Bikerman)....... 
See also Rubber 
Adhesion tester, pocket-type, for organic coatings (Phair)....... 
Adhesives 
Recent developments adhesives (Spaulding, Manning).. 
See also Resins 
Adsorption 
Photosensitive adsorption water vapor wool (Bright, 
See also Fibrous proteins; Polymers 
Ageing: See Cellulose; Viscose 
Air conditioning—Psychrometric chart study (Barr)........... 
Air contamination cotton textile processing (Silverman)....... 
Air permeability 
Measurements air permeability two machines (Lands- 
Air permeability fabrics 
Apermeter, new determination apparatus (Skinkle, Moreau). 
Aircraft textiles: See Fire-resistance 
Alcoholysis: See Cellulose 
Aldehydes: See Sucrose 
Alginates 
also Rayon 
Amino acids derived from cystine chemically modified wool 
Ammonium compounds 
Quaternary ammonium compounds textile auxiliaries 
See also Viscosity 
Amylopectin: See Carbohydrates 
fibers 
New reactions animal fibers 
See Cashmere; Felts; Fibers; Fibrous proteins; Fur; 
air 
Apermeter: See Air permeability 
Artificial fibers: See Cellulose; Fibers; Fibrous proteins; Paper; 


Spinning 

Asbestos: See Blends 

Auxiliaries 
Textile chemical specialties U.S., 
See also Ammonium compounds; Dyes; Soap 


Baker-Nathan effect: See Reduction 
Bamboo pulp for rayon manufacture 
Bast fibers 
Influence addition staple rayon results quantita- 
tive chemical analysis staple rayon-flake bast mix- 

Microscopic contribution flake bast problem (Reumuth) 
Utilization Indian bast fibers 
See also Ramie 

Bleaching 
Bleaching piece goods cotton-finishing industry 
Bleaching textiles with peroxides 
Ozone methods bleaching yarns fabrics 
Continuous bleaching accents instrumentation (Murphy, 

Recent developments continuous bleaching (Bell)....... 
Postwar planning for bleach-house 
Determination residual silica cotton peroxide 

See also Dyeing; Fiber damage; Jute; Textile education 


Abstracts 


Page 
60 


303 


Blends 
Dyeing yarn blends containing wool 
Rayon spinning asbestos (Shearer).................... 

Breaking strength: See Tire cord 

Bubblfil: See Kapok 

Buffer: See Wool 

Byssinosis the cotton trade 


Calcium soap-oil systems, flow-pressure relations (Gallay, 
Cantor Lecture, 1946—Manutacture modern textile fibers 
Canvas: See Chaetomium globosum 
Carbamates: See Cellulose 
Carbohydrates 
Qualitative test for carbohydrate (Dreywood)............ 
See also Resins 
Carbonyl: See Oxycellulose; Polyvinyl alcohol 
Carboxyl: See Cellulose; Oxycellulose 
Carboxymethylation: See Cotton 
Physiochemical properties carboxymethylcellulose (Shaw) 
Degree substitution sodium carboxymethylcellulose 
Card clothing, metallic, installation technique improved (Pease) 
Carding 
Working cotton card and its mathematical concepts 
Wool-card feed (electronic control) 
See also Cotton; Wool 
Carpet 
*Carpet industry, German 
Carpets, European, history and tradition (Newton)..... 
See also Resilience 
Carroting agents manufacture felt hats (Houtz).......... 
Casein: See Fibrous proteins; Plastics 
Cashmere, structure and dyeing properties (Patterson)...... 
Catalysis: See Cellulose 
Catalysts: See Resins 
Cations: See pH; Surface-active cations 
Cell wall 
Cell wall deformations wood fibers (Dadswell, 
Submicroscopic structure plant cell wall (Treitel)........ 
Elasticity, plasticity, and fine structure plant cell walls 
Cellobiose and gentiobiose, constitutional synthesis (Gilbert, 
See also Carbohydrates 
Cellophane: See Cellulose acetate 
Cellulose 
Absorption mercerizing liquor cellulose sheet form 
Absorption spectra detection chemical changes 
cellulose and cellulose derivatives (Rowen, Hunt, Plyler) 
Ageing alkali cellulose (Lauer, Hansen, Franke)........ 
Alcoholysis cellulose (Reeves, Schwartz, Giddens)...... 
Carbonization cellulose 
Perchloric acid catalysis the acetylation cellulose 
Chemistry cellulose (Marschall, 
Chemistry cellulose 
Physical chemical study cellulose, viscose, and fibers 
Chain-length distribution alkali celluloses ripened air 
and chemical means (Wannow, Feickert).......... 
*Degradation cellulose (Philadelphia Text. 
Effect ultraviolet light cotton cellulose; its influence 
microorganisms (Wagner, Webber, 
Equipment and methods for fluidity measurements cellu- 
lose and cellulose acetate (Lyle, 
Hydrolysis native vs. regenerated cellulose structures 
Hydrolysis and catalytic oxidation cellulosic materials: 
structural components (Nickerson, Habrle).......... 
Recrystallization cellulose (Hermans, 
Structure cellulose 
Molecular structure cellulose and starch 
Investigations cellulose solution (Erbring)....... 
Physicochemical study cellulose, viscose, 


Ultracentrifugal investigations cellulose 


Xanthation cellulose-containing fibers for determining 
viscosity and polymerization; extension measure- 
ments high-viscosity celluloses and unbleached 

determination cellulose cotton and technical 

Transformation cellulose into cellulose (Hermans, 


Services, Department Commerce. 


225 
579 
292 


*Items marked with asterisk are reports from the Office Technical 
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Conversion into glucides (Champetier) 

Long-period structure cellulose molecules and plant 
fibers consisting cellulose (Schulz, Husemann) 

Transverse bonds between macromolecules cellulose 
(Centola) 

Polymolecularity cellulose: fractional precipitation 
method for determination (Tasman, Corey) 

Supermolecular constitution cellulose (Lieser, 

Problem cellulose and cellulose yarn 

Problem substances which accompany cellulose destined 
for production textile fibers (Puig) 

case cellulose hydrate (Kratky, 


Reaction between alkali cellulose and carbon disulfide 
(Samuelson) 

Cellulosic membranes with high content 
(Lemoyne) 

McCormick) 

Beech and coniferous woods for artificial textiles (Le 
Rollan) 

See also Carbohydrates; Carboxymethylcellulose; Dyeing; 
Dyes; Finishing; Hemicellulose; Holocelluloses; Jute; 
Oxidation; Plastics: 
Processing; Rayon; Starch; Stretching; Swelling; 
Wood pulp 

Cellulose acetate 

Foamed cellulose acetate—new plastic (Hoffer) 

Viscosities solutions cellulose acetate solvent-precip- 
itant mixtures (Weissberg, Simha) 

Process for cellulose acetate for cellophane 
paper and raw photographic and cinematographic films 
(Choudhury) 

Cellulose acetate tetrachlorophthalic 
anhydride with cellulose derivatives (Utermohlen, Wallace) 
Cellulose esters 

Composition cellulose esters (Fordyce, Genung, Pile) 

Cellulose esters organic acids (Fordyce) 

ethanol: hydrolysis, yields, installation costs (Berthe- 
ot 

Cellulose ethers industrial significance (Haskins) 

Cellulose fibers 

Acetylation and deacetylation reactions cellulose fibers: 
optical and swelling properties; x-ray diagrams (Ver- 
maas, Hermans, 

drolysis (Philipp, Nelson, Ziifle) 

Density and refractivity cellulose fibers (Hermans, Her- 
mans, Vermaas) 

Morphological and molecular fine structure fibers, espe- 
cially native cellulose fibers (Franz, Miiller, Schie- 


Relationship between bending endurance and spiral struc- 
ture cellulose fibers (Hermans) 

Quantitative evaluation orientation cellulose fibers from 
x-ray fiber diagram (Hermans, Hermans, Vermaas, 
Weidinger) 

Diffusely diffracted radiation x-ray diagrams cellulose 
fibers (Hermans, Weidinger) 

System cellulose-water: dependence optical properties 
cellulose fibers water content (Hermans, Hermans, 
Vermaas) 

Penetration water and glycerol cellulose thread (Her- 
mans, Vermaas) 

Swelling water and alkalies cellulose fibers regener- 
ated from viscose (Schramek) 

Wet strength cellulose fibers (Hermans). 

Periodic precipitations case native and regenerated 
cellulose fibers (Schramm) 

Semimicrochemical determination cellulosic fibers 
mixture with wool (Robinet) 

Cellulose gels, deformation mechanism of: crystallite orienta- 
tion compared that required theory (Her- 
mans, Hermans, Vermaas, Weidinger) 

Cellulose nitrate 
Chain-length measurements nitrated cellulosic constitu- 

ents wood (Mitchell) 

See also Nitrocellulose 

Cellulose reactivity—acetylation, properties acetates soluble 
acetone; reactivity cellulose with sodium hydroxide; 
influence erse bonds (Centola, Pancirolli) 

Chactomium globosum, effect nitrogen growth of, cotton 
canvas (Romano) 

Cheese: See Dyeing 

Chlorination 
Chlorination aqueous sodium hypochlorite (Hopkins, 

Chisholm) 

See also Starch; Wool 

Chlorine, ailable, determination of, hypochlorites 

Chlorine retention, effect of, rayon fabrics (Stump) 

Chlorous acid, ionization constant (Tachiki) 

Chroming: See Dyeing; Silk 

Clostridium: See Retting 

Clothing and footwear output for civilians, 1939-47, indexes 
(Bridge) 

Coal-tar: See Plastics 

Coating textile fibers with resins (Matetskii) 

See also Adhesion tester; Chlorine retention; Fabrics; 
Finishing; Resilience; Resins 

Colloids 
Protective colloids Schibler) 

also Dyes; Surface-active cations; Syton; Turbidity 


Color 

Aspects color (Jacoby) 

Colors clothing and heat absorption 

Effect color absorption and emission radiation 
textile fabric (Rees, 

Benefit industry measured standards (Warner) 

Interrelation color specifications (Nickerson) 

Relation color perception chemical structure (bibliog- 
raphy) (Godlove) 

Illumination color matching 

Review literature color lakes (Blumenthal) 

1945 bibliography color (Godlove) 

See also Dyes; Pigments; Reflectance; Selvage; Spectros- 
copy; X-ray diffraction 

Color blindness: screening test for defective red-green vision 

(Hardy, Rand, Rittler) 

Color vision textile industry (Schweisheimer) 
Color and constitution 

Color problems from viewpoint 
(Hodgson) 

See also Dyes 

Colorimetry 

Standard angular conditions for colorimetry textiles 
(Stearns) 

Colorimetric instruments dye-strength determinations 
(Davies, Giles, Vickerstaff)..... 

Application modern colorimetry light-fastness meas- 
urements (Buchmann-Olsen). 

Colorimetry fluorescent e).. 

See also Starch 

Combing: See Noble comb; Wool 

Combustion: See Cotton; Paper 

Consistometer: See Starch 

Copper number: See Pulp 

Control instruments textile dyeing (Ridley)... 
Cordage 

*Cordage industry (Frost al.) 

Modern thread and cordage manutacture: wet-spinning 
(anon. 

See also Rotproofing 

Corrosion: See Plastics 
Cotton 

Dielectric properties raw cotton (Balls) 

Nitrogen content cotton relation other fiber proper- 
ties (Eaton) 

plasticity undried cotton fibers (Berkley, 

err 

Partial carboxymethylation cotton obtain swellable 
fibers (Reid, Daul) 

Environmental modification properties source 
error cotton experiments (Simpson, Hertel) 

Relationships between properties cotton fibers 
centages wastes associated with manufacture 
carded yarns (Webb, Richardson) 

Effect immaturity character cotton fiber, yarn, and 
seed (Eaton, Lyle, Rouse, Pfeiffenberger, Tharp)..... 

Cotton yarn irregularities and their causes (Lulla) 

Action light dyed and undyed cotton (Egerton) 

Cleavage surfaces separation between structural ele- 
ments cotton fiber (Dolmetsch) 

microbiological degradation cotton textiles 

Resistance treated cotton fabrics attack termites 
and microorganisms (St. George, Furry) 

New dye technique shows maturity cotton (H. Smith, 
Barnett) 

method for measuring staple length cotton 

Lord) 

Spontaneous combusion cotton (Marini) 

Structure cotton linters (Hock) 

Nitrations swollen and collapsed cotton linters; 
contents and viscosities (Brown, Purves) 

Analysis, grading, and utilization Indian linters (Thoria, 
Ahmad). 

Introduction amino groups into cotton fabric use 
2-aminoethylsulfuric acid- (Guthrie) 

Treatment cotton sliver: effect Syton 
(Murray, Moore, Williams) 

Cotton fabrics bituminous construction (Critz) 

Unirrigated cotton Southern Russia and Danubian 
countries (Jasny).. 

Market for cotton textiles bags (Evans, Cheatham, 
Meadows)........ 

Production characteristics world’s cotton crops: 
West Indies (Lord) 

*Utilization cotton Germany (Dunn)... 

Japanese cotton industry (spinning) (Thornley).... 

Cotton production and distribution, Depart- 
ment Commerce) 

Cotton men warned competition from synthetics (anon.) 

What the raw cotton man means (terminology) (H. 
Smith) 

See also Air contamination; Bleaching; Carding; Cellulose; 
Chaetomium Degradation; Dyeing; Dyes; 
Fabrics; Fibers; Finishing; Flameproofing; Laminates; 
Mercerization; Mildewproofing; Oxidation; 
Shrinkage; Silk; Sizing; Spinning; Stress; 
Swelling; Syton; Testing; Textile industry; Textile 
machinery; Tire cord; Water-repellency; Wastes; Wool 

Cottonseed: See Cotton 
Crease-resistance: Sce Shrinkage 
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Creep: See Plastics 
Crocking: See Dyeing 

Crystallite: See Cellulose gels 

Crystallinity: See Cellulose fibers 
Crystallization: See Cellulose; Polymers 
Curing: See Resins 

Curl: See Fabric 

Cystein: See Proteins 

Cystine: See Amino acids; Fibrous proteins 


Damage textiles: Fiber damage; Fibrous proteins; Wool 

Decating process; influence quality woolen 

Decortication: See Flax 

Deformation relation time, pressure, temperature (Nutting) 
See also Cell wall; Cellulose gels; Thickeners 

Degradation: See Cellulose; Cotton; Rayon 

Degreasing: fatty alcohols (sheepskin) tannery 

Degumming: See 

Delignifying: See Jute 

Delustering: Abrasion 

Denier: See Filaments 

Desizing: See Dyeing 

Desorption: See Moisture relations 

Detergency 
Influence soap hydrolysis detergent action (Tomlinson) 
Low-cost reflectometer and method for comparing deter- 


Detergents 
ionic and nonionic detergents 


Dextrins: See Starch nitrates 
Dialysis: See Gels 
Diastatic preparations textile industry (Cattaneo)........... 
Diffusion 
Diffusion water vapor through textiles (Fourt, 
Diffusion water vapor through high-polymeric membranes 
(Korvezee, Mol).. 
See also Dyes; Gas permeability; Molecular weight; Poly- 
mers; Rubber 
Dilatancy, characteristics (starch) (Sato, Tamamushi)....... 
Dimensional analysis, summary 
Dimensional stability: Fabrics 
Disinfectants: See Wool 
Dispersion: See Turbidity 


(Clement, 


Drafting 

Instrument for measurement between fibers during 


Drawing: See Drafting; 
Dry-cleaning: See Dyeing industry; Testing 
Drying 
Radiant heat textile drying 
Drying and heating textiles; moisture fabrics (Preston, 
Spooner vertical drying machine 
See also Fiber damage; Heating; Paper 
Duck: See Rotproofing 
See also Lignocellulose 
Dye increasing affinity cellulose for wool dyes (Re- 
Dye-fastness: See Colorimetry; Dyeing 
Dye industry 
Dyestuff industry developed since World War 
Dyestuff developments Germany during World War 
Dyeing 
Dyeing low temperatures 
Explanation dyeing processes 
Action sunlight during dyeing process (Riswadkar)..... 
Penetration means less depth shade (Shah)............ 
Suggestions garment dyeing (Macnab)................ 
Package dyeing Germany (T. Smith)............... 
Outlook dyeing, bleaching, mercerizing practice (Joshi) 
Enzymes preparing fabrics for dyeing (anon.).......... 
Dyeing process uses molten metal 
Modern salt and brine usage textile plants 
Steam demand for dyeing 
Cotton piece goods dyeing past years (Rupp). 
Abbot-Cox process applied cotton (Richardson, Wiltshire) 
Dyeing cotton with direct dyes: temperature, dye concentra- 
tion, anionic surface-active agents (Graham, Seagers) 
Dyeing cotton hanks with sulfur colors 
Mineral content cotton affects beam dyeing with vat 
colors (AATCC)...... 
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Dyeing cotton with mineral khaki: copper with chromium 
and iron for fungicide and bactericide; effect weath- 
ering yarns pigmented with copper, chromium, iron 
compounds (Race, Rowe, 

Production fast shades knitted cotton, fabrics, nets, 

Dyeing fast shades piece goods: nylon and/or acetate 
mixtures containing wool (Clapham, Turner)......... 

Dyeing fast shades goods containing cotton 
viscose rayon mixed with wool (Thompson).......... 

Even dyeing mixed fabrics 

Black-dyeing rabbit fur 

Experiments dyeing nylon yarn (Boulton)........... 

Action light some direct and vat dyes, dyed nylon 

Rayon dyeing: applications 

Matching depth shade dyeings highly oriented 

New machine for dyeing rayon cakes 

Good black shades for acetate and viscose rayons (anon.) 

115; 
Celanese-Fortisan dyeing and printing 

eing and finishing Fibro, especially spun-dyed (Thomas) 

Dyeing properties viscose rayons (Boulton, 

Experimental work dyeing viscose rayon (Wilcock).. 


Synthetic fibers (dye-fastness) 
Synthetic fibers (dyeing crepe fabrics) 
Problems dyeing and finishing synthetic fabrics 
Wool dyeing; crocking (Millson, Watkins, Royer)......... 
Wool dyeing: relation dyeing properties dyestuff con- 
finishing worsted and serge suitings (Stans- 
Dyeing self-colored wool and hair 
Redyeing faded woolen garments (Simpson)........... 


Steam economies wool dyeing and finishing 
Wool dyeing; applying chrome dyes (Royer, Millson, Amick) 
Dyeing wool with chrome dyes: chroming (Carlene, Rowe, 
Dye-chromium-fiber complex wool dyed with chrome 
mordant dyes (Race, Rowe, Speakman)...... 
Dyeing with indanthrene dyes (Gund).... 
Progress indigosol dyeing 
Metachrome dyeing: minimizing adverse effect iron 
fastness chrome colors 
Continuous pad-steam dyeing (Meunier)................ 
Dichroic behavior substantive dyes: molecular theory 
Kupensaure process, evaluation (AATCC)............. 
Yellowing vat-dyed field-gray cloth (Schaffrath)....... 
Ladies’ hose: dyeing and finishing 
Hosiery dyeing and finishing past years (R. Smith).. 
Dyeing and finishing upholstery moquettes (anon.)....... 
See also Accident prevention; Blends; Cashmere; Color; 
Control instruments; Cotton; Dyeometer; Fabric con- 
struction; Fibrous proteins; Filaments; Finishing; 
Jute; Plastics; Polyvinyl chloride; Rayon; Research; 
Shrinkage; Swelling; Synthetic fibers; Textile industry; 
Textile machinery; Ultramarine blue; Vinyon; Warping; 


Wool 
Dyeing industry, shortcomings of, seen launderer, dry- 
cleaner, garment dyer 
Dyeometer: instrument for studying color reactions (Kienle, 
Dyes 
temperature rise fabrics exposed light 


Cellulose-dyestuff complex: intensity light reflected from 
dyed fibers; effect orientation reflection polar- 
ized light (Preston, 47; 

Identification dyes wool and silk 

Colloid-chemical studies dye solutions (Ando): diffusion 
velocity benzidine dyes; electric conductivity dyes 
from cresidine and metanilic acid sulfanilic acid; 
electric conductivity benzidine diazo dyes......... 

*Dyestuffs, intermediates, textile auxiliaries, polymers, 
pharmaceuticals (Trepagnier, 

Detection mordant treatments dyed strand fabric 

*Supplementary report German dyes (Crossley, Dahlen) 

Color dyes relation chemical constitution (Mays- 

Color reaction certain azo dyes with copper (Alexander). 

Sodium 2-hydroxy-3-carboxynaphthalene-6-sulfonate and 

Experience with Coprantine dyes (Herndl)...... 

Dyeing properties direct colors 

Anistropic diffusion direct dyes fibers (Frey-W 

Dyeing properties direct cotton dyes (Society Dyers 
and 

Dyeing properties direct cotton 
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Color and structure of indigo, indanthrene, and similar com- 
pounds from standpoint modern resonance theory 
(Hodgson) 

Substantive dyes resistant washing 100°C (Sokolov, 
Frolova) 

Sulfur-containing dyes from sodium derivatives and sulfur 
(Gault, Cogan) 

Dyeing properties vat dyes (Marney) 

Color changes vat and azoic dyes wet and dry heat 
(Kornreich) 

Application vat dyes viscose rayon: hank dyeing (Bur- 
gess); cake dyeing (Cox) 

Oxidation dyeing and printing vat dyes (Wolterek) 

Formation hydrogen peroxide during oxidation reduced 
vat dyes (Atherton, Turner) 

Vat dyes that not weaken fibers insolation (Blinov). 

*New dyes and dye auxiliaries from (I. Farben). 

See also Colorimetry; Cotton; Fibrous proteins; Lignocellu- 
lose; Oxidation; Printing; Wastes 


Elastic constants materials loaded with nonrigid fillers (Dewey) 
Elasticity 
Measuring elasticity textile fibers (Andersen) 
Elastic properties textile yarns (Vreedenberg) 
boundary-value problems elasticity 
(Sen 
New theory non-linear viscous elasticity (Burte, Halsey). 
Young’s modulus and permanent set leather fibers (Cona- 
bere, Hall) 
See also Cell wall; Fiber properties; Stress; Tire cord; Viscos- 


ity 
Electrical resistance: See Moisture determination 
Electron microscopy 
Magnetic electron microscope objective: contour phenomena, 
high resolving power (Hillier, Ramberg) 
Thin undistorted sections for electron microscopy 
McBain) 
Spherical aberration compound magnetic lenses (Marton, 
Bol) 
Preparing rubber latex for electron microscope (Kelsey, 
Hanson) 
Bibliography electron microscopy (Rathbun, Eastwood, 
Arnold) 
See also Keratin fibers; Microtoming; Particle diameters; 
Polymers; Viscose; Wood pulp; Wool 
Electronics textile testing (Schwarz) 
Emulsions 
Nature emulsions (Fujita, Sasaki) 
Emulsions and emulsifying agents (Nolla, 
Role surface layer emulsification, foaming, wetting 
(Lachampt, Dervichian) 
New emulsions for textile printing 
Enzymes 
Influence enzymes textile fibers and their impurities 
(laundering) (Jaag) 
See also Dyeing 
Esters: See Cellulose esters; Starch nitrates 
Ethers: See Cellulose; Starch 
Evaporation liquid from free surface 
Everglaze process (Lippert) 


Fabric construction: dyeing, printing, finishing relation 

(Greenwood, Atkinson) 

Fabric design: history West African styles (Crompton) 
Fabrics 

Test for examination and evaluation fine fabrics (Drei- 
fuss) 

*German furnishing fabric industry (Marshall al.)....... 

*Survey German pile fabric industry (Fargher al.).... 

New approach coated fabrics (Plumb) 

Coated rayon fabrics (Kehren) 

Comparative study cotton and rayon glass curtain fabrics 
(Petzel) 

Curl woven textile fabrics (Whitman) 

Evaluating dimensional stability tubular knit fabrics 
(Weiner) 

See also Air permeability; Bleaching; Color; Cotton; Decat- 
ing; Drying; Dyeing; Dyes; Fibers; Finishing; Fire- 
proofing; Flameproofing; Glass; Lace; Leather; Linen; 
Mercerization; Nylon; Printing; Rotproofing; Selvage; 
Shrinkage; Testing; Waterproofing; Water-repellency; 
Wear-testing; Woolens; Worsted 

Fatigue 
Fatigue materials, statistical aspect (Freudenthal) 
See also Plastics 

Feathers: Fillers 

Fibrous proteins; Wool 

Felts 

wool felt, fur felt, velour hoods, 
capelines Germany (Bourne 

Manutacture and uses (Pope) 

See also Carroting 

Fiber damage 
Fiber damage bleaching (Klenk). 
Fiber damages caused drying (Stritzel) 

Fiber properties 
Elastic properties textile fibers (Chevenard, Champetier) 
Tensile and torsional properties textile fibers (Ray) 
Physical properties fibers and textile performance (Cassie) 
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Influence methods preparation properties pulp 
and staple fiber 650 
Improvement staple fiber (Rath) 582 
See also Cotton; Elasticity; Filaments; Flax; Friction; Jute; 
Lignocellulose; Microscopy; Ramie: 
Resilience; Stress; Swelling; Tear strength; Tensile 
properties; Tension; Tire cord; Wet strength 
Fiber structure: See Cellulose; Fibrous proteins; Fine 
structure; Flax; Jute; Keratin fiber; Microscopy; Polymers; 
Rayon; Viscose; Wet strength 
Fiber-array technique—simplify for mill use (Carter) 
Fiberglas 
Fiberglas yarns for textile purposes (anon.).............. 
See also Dyeing 
Fibers 
Trends artificial fibers (Weibel) 
Fiber from banana-plant stem (Biswas, 
Fibers from sea animals (Rudolph) 
Preparation, dyeing, finishing new fibers 
Yucca fibers (Botkin) 
Identification and removal fibers, fabrics, and finishes from 
cotton rags (Powers) 
Minor fiber industries (palmetto, Spanish moss, Spartina 
grass, teasel) (Robinson) 
Modern fibers and modern processes (Perdue) 
See also Abaca; Acetate; Bamboo; Bast fibers; Cantor 
Lecture; Cashmere; Cell wall deformations; Cellulose; 
Cotton; Dyeing; Dyes; Elasticity; Enzymes; Fungi- 
cides; Glass fibers; Finishing; Friction; Heat; Hene- 
quen; Jute; Keratin fiber; Lignocellulose; Microscopy; 
Milkweed; Mohair; Nylon; Palmetto; Paper; Protein 
fibers; Ramie; Reflectance; Research; Silk; Spinning; 
Stretching; Synthetic fibers; Terylene; Testing; Vis- 
cose; Wood fibers; Wool; X-ray diffraction; Yarn; 
Zein fibers 
Fibroin: See Fibrous proteins; Silk 
Fibrous material, applied (Stoves) 
“Fibrous 
Structure proteins; investigation partial hydrolysate 
wool (Martin) 
X-ray structure analysis fibers (MacArthur) 
Structure epidermal protein (Rudall) 
Supercontraction animal fibers (Whewell, Woods) 
water hides Labout) 
Division combined cystine wool into subfractions 
(Phillips) 
Rubberlike condition fibers animal skin (Lloyd, Garrod) 
Chemistry animal hair 
Microbiology protein fibers (Race) 
Water absorption keratin (Cassie) 
Theories multimolecular adsorption applied wool 
(Gilbert) 
Orientation macromolecules interfaces (Crisp) 
Spreading-method technique research artificial protein 
fibers (Maaskant) 
Interpretation distribution sorbed dye and other 
molecules proteins and plastics (Barrer) 
Combination wool with acids and acid dyes (Speakman, 


Physicochemical properties damaged wools (Lemin, 
Vickerstaff) 

Colored metal complexes keratin and fibroin 

Structure silk fibroin (Coleman, Howitt) 

Isoelectric point silk fibroin (Morton) 

Equilibrium between silk and aqueous solutions; internal 
reaction silk fibroin (Morton) 

Improvement properties casein fibers metallic salts 
(Happey, Wormell) 

Dyeing casein fiber (Tattersfield) 

Extrusion filaments from solutions vegetable globulins 
(Thomson) 

Observations felting (Freney) 

Action fluorine and fluorides wool (Hudson, Alexander) 

oxidation antishrink treatments acid and 
alkali milling (Alexander) 

Natural and synthetic protein fibers (Harris, 


Nutrition and wool production (Marston)............... 
Shrinkage control wool (Dudley, Lynn) 
Filaments 
Denier and strength single filaments: Vibroscope and 
Heim tensile tester (Gonsalves) 
Filament thickness and its significance dyer 
See also Fibrous proteins; Rayon; Rhofil; Stretching; Velon; 
Yarns 
Filing 
Filing business papers, moot points (Holmstrom) 
Indexing and filing correspondence laboratories 
Lyons Co., Ltd. (Shaw) 
Fillers 


Filling power feathers, methods for determining 
See also Elastic constants; Flameproofing 
Films 
Measurement retractive index films 
See also Printing; Resins 
Fine See Cell wali; Cellulose; Viscose; Wood fibers; 
arn 


*Symposium Society Dyers and Colourists, May, 1946. 


Fission 
FI. 


Freney 
Frictios 


Finishi 

296 

Ni 

235 

235 

236 

8 

235 

115 

119 

226 

226 

Flax 

226 

462 

Flow: 

Fluorid 

Foamir 

397 

1 58 

Fungi: 

400 
Gels 

Germa 

397 


650 
582 


[NDEX 


Finishing 
Chemical developments textile finishing (Sheps) 
Cotton goods finishing methods and machines 
Facts and fiction about fibers and finishes (Seymour) 
Modern textile finishes (Perry) 
New finishes (Barrett) 
Identification organic finishing agents (Skinkle) 
Developments resin finishing (Jones) 
years textile resin finishing (Lynn) 
Swelling-proof finishing regenerated cellulose (Bart!) 
Wet-finishing equipment (Cannity) 
Pin tenters rayon finishing 
Fabric finishing (Powell) 
Durability sought textile finishes (Pingree) 
Chemical aspects application Velan cotton 

fabrics (Davis) 


(AATCC) 
See also Accident prevention; Bleaching; Coating; Decating; 
Moiré; Printing; Proofing; Rayon; Resins; Shrink- 
proofing; Textile education; Textile machinery; 
Water-repellency; Wool 
Fireproofing 
Fireproofing fabrics (Ramsbottom) 
Fireproofing textiles and papers (Jones) 
Fire-resistance 
Fire-resistance aircraft textiles (Redmond) 
Testing for fire-resistance (Redmond) 
New copolymer increases flame-resistance, enhances optical 
properties (Warren) 
Fission, nuclei formed in: decay characteristics, fission yields, 
chain relationships (Plutonium Project) 
Flameproofing 
Flame-resistant treatments for textiles (Little) 
Flameproofing cotton fillers plastic laminates 
Alfers, Furgason) 
for cotton outer garments (Campbell, 
Sands 
Permanence flameproofed fabrics (Rulon, Sostmann, 
Phillips) 
Flammability 
Accidents from highly flammable clothing 
Flammability wearing apparel (Hager) 
lax 
Flax-preparing machinery: hackling (anon.).............. 
Processing domestic flax: decortication; retting and de- 
gumming (Taylor) 
Biochemical study retting linen flax (Jackson, 
Relations between chemical components and quality 
flax fiber (Liidtke) 
See also Textile industry 
Flexural properties: See Laminates; Plastics 
Flow: See Gas permeability; Polymers, Starch; Viscosity 
Fluidity: See Cellulose 
Fluorescence: See Colorimetry 
Fluorides, fluorines: See Fibrous proteins 
Foaming: See Emulsions 
Formaldehyde: See Nylon; Rayon; Urea-formaldehyde 
Formamide: See Polyuronides 
Fractions: See Carbohydrates; Wool 
Fractionation: See Nylon; Polymers; Polyvinyl acetate; Rubber 
Freney-Lipson process: See Shrinkproofing 
Friction 
Apparatus for determining coefficient friction running 
yarn (Breazeale) 
Measurement friction between single fibers (Gralén, 
Olofsson) 
Friction between keratin surfaces affected shrink- 
proofing treatments (Lipson, Howard) 
properties wool, other fibers (Mercer, Makin- 
son 
Measurements friction wool and mohair (Martin, 
Mittelmann) 
See Molecular friction coefficient; Shrinkproofing; 


Fungi: See 
Fungicides 
Termites, microorganisms, and fungus cotton fibers 
(Shah) 
See also Dyeing; Mildewproofing 
Fur: See Dyeing; Felts 


Gas heating appliances 
Gas permeability 
Solubility, diffusion, and permeation gases gutta- 
percha (Van Amerongen) 
Specific surface porous and disperse bodies, measurement 
See also Polymers 
Gasproofing: See Resilience 
Gels 
Procedure for rapid dialysis (Biget) 
Measurement gel strength; data starch gels (Hamer). 
See also Nitrocellulose 
German textile industry: See Carpet; Cotton; Dye industry; 
Fabrics; Felts; Jute; Linen; Plastics; Proofing; Rayon; 
Research; Silk; Spinning; Textile education; 
Tow-to-top; Woolens; Worsted 
Germicides, toxicity (Barail) 


Glass 
Glass with combination fabrics (Arend) 
See also Plastics 
Glass fibers 
Properties textile fiber glass (Koch) 
Glass fiber textile raw material (Satlow) 


See also Fiberglas 

Glucides: See Cellulose 

Glucose: new anhydride D-glucose: D-glucosan <1,4> 
<1,6> (Dimler, Davis, Hilbert) 

Glycerol: See Cellulose fibers 

Guayule: See Rubber 

Gum Entandrophragma grandifolia (Bachstez, Cavallini) 

substitute for (Ghose, 
Krishna) 

Gutta-percha: See Gas permeability 


Hackling: See Flax 

Hair 
Biological and chemical properties animal hair (Stoves). 
Distinguishing horse hair from cow-tail hair (Engeler, 

Wening) 

See also Dyeing; Fiber properties 

Handle: See Testing; Wool 

Health hazards textile industry: See Accident prevention; 
Air contamination; Byssinosis; Flammability; Occupational 


Effect heat fibers and yarns (Gliicklich) 
Heat transfer between fluid and porous solid generating 
heat (Brinkley) 

See also Color; Drying; Dyes; Polymers; Starch 

Heating 
Dielectric heating cuts twist-setting and drying time 

(Batsel) 

See also Cotton; Drying 

Heim tensile tester: See Filaments 

of; analysis wood (Wise, Ratliff) 

Hemp: See Abaca 

Henequen fiber, (Armstrong) 

Holocelluloses, preparation from nonwoody plant material 
(Bennett) 

Hosiery: See Dyeing; Nylon 

Hydration: See Starch 

Hydrogen bond, theory (Gubanov) 

Hydrolysis: See Cellulose; Cellulose ethanol; Cellulose fibers; 
Detergency; Proteins 

Hydrometer: See Wetting 

See Moisture determination; Water-vapor perme- 
ability 

Hyperconjugation: See Reduction 

Hypochlorite: See Chlorine; Chlorination 

Hysteresis: See Moisture relations; Tire cord 


Farben: See Dye industry; Dyes; German textile industry; 
Patent applications; Plastics 

Igepon quantitative analysis 

Indigo: See Dyes 

Indigosol: See Dyeing 

Infrared: See Absorption; Polystyrene; Spectroscopy; Turbidity 

Insecticides 
Determination 1,2,3,4-tetrahydro-2-naphthol impreg- 


nated clothing (Goldenson, 


Hexachlorocyclohexane impregnated cloth, 
determination (Goldenson, Sass) 
Insolation: See Dyes 
Instrumentation 
Textile progress accents instrumentation (Pollock) 
See also Bleaching; Colorimetry; Control instruments; 
Drafting; Dyeometer; Particle diameters; Testing 
Insulation 
Rayon and silk insulators (Arend) 
*Effective insulation Army Air Force clothing 
Ionic agents: See Surface-active agents 
Ionization: See Chlorous acid 
Irish moss 
Effect solvent and temperature viscosity the poly- 
saccharide Irish moss; initial gelation (Rice) 
Method measuring stabilizing power extracts Irish 
moss (Rice) 
See also Fibers 
Isotopes, radioactive, corrected tables of; properties 


Jute 
Action light jute (Callow) 
Effect dyeing, mercerizing, delignifying jute fibers 
structure (Banerjee, Basak, Sen) 


X-ray diffraction study dyed mercerized, delignified 


jute fibers (Banerjee, Basak, Sen) 


X-ray diffraction patterns bleached jute fiber (Sirkar, 


Chowdhury) 
New method approach bleaching and subsequent 
dyeing jute (Garrett) 
Permanent bleaching lignocellulosic materials (Peill). 
Yellowing bleached jute (Sarkar, Chatterjee, Mazumdar, 
Nodder 
Retting Hiparol and bacteria (Baruah, Baruah) 
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Hydrated cellulose from jute fiber (Serkar, 
Indian research physical properties jute yarns (anon.). 
*German jute industry (Bruce 
Kapok and its substitute, 
Keratin 
Structure keratin molecule (Speakman)............... 
See also Fibrous proteins; Friction; Hair; Shrinkproofing 
Keratin fiber, structure and elasticity cortex of; electron 
microscope study (Mercer, Rees)... 7 
Ketone: See Polymerization 
See also Dyeing; Warps 
Kupensaure process: Sve Dyeing 
Labor: work and wage cotton textile workers (Glasser, 
Laboratory methods 
Laminates 
Impact strength, flexural properties laminated plastics 
cotton webs for plastic laminations 
Thermoplastic laminates 
See also Flameproofing 
Latex 
Properties, applications, utilization latex 
Latex treatment of tire rayon (Heywood)............... 5 
Laundering: See Dye industry; Enzymes 
Leather 
Industrial and apparel leathers 
Manufacture leather cloth India (Pethe)............ 
See also Elasticity 
Light: See Cotton; Dyeing; Dyes; Rayon 
Light-fastness: Sve Colorimetry 
Light-scattering 
Determination particle size light-scattering (Bard- 
See also Molecular weight; Polymers 
Lignin, molecular weight 
Lignocellulose: acid nature of vegetable fibers in relation to 


basic dye absorption (Sarkar, Chatterjee, Mazumdar, Pal).. 
Linen 
See also Flax 
Linters: See Cotton 
Lithium compounds: organo-lithium compounds (Wicks) 
Lubricants and lubrication with special reference weaving 


Magnetic field: See Polystyrene 
Market research: state industrial directories 
Melamines: See Resins; Shrinkage 
Mercerization 
Mercerization cotton fabrics (shrinkage; qualitative 
analysis) (de Rembado, Rembado)....... 
Regeneration and evaporation sodium hydroxide solutions 
after mercerization 
See also Color 
Mercerizing: See Cellulose; Dyeing; Jute 
Microorganisms: Cellulose; Cotton; Fungicides 
Microscopy 


(Royer, 


microscopy textile industry 
See also Bast fibers; Cell wall; Electron microscopy; Phase 
microscopy Resins; Swelling; Viscose 
Mildew: See globosum 
Mildewproofing 
Fungicidal activity bisphenols mildew preventives 
See also Rotproofing 
Mildew- and rot-resistance textiles (Marsh) 
Milkweed, fiber from stems (Nelson, 
Mill construction 
Postwar mill construction and layout (India Government 
New trends develop southern textile mill design (anon.)... 
Mineral khaki: See Dyeing 
Mixtures 
Admixture new fibers with wool 
See also Bast fibers; Dyeing; Printing; Selvage; Wool 
Mohair 
See also Friction; Wool 
Moiré finishing today’s fabrics 
Moisture determination 
Determination moisture content textile materials 
measurement electrical resistance (Stierlein)........ 
New electric hygrometer 
See also Drying; Sodium pectate 
Moisture relations 
Equilibrium moisture relations for textile fibers (Toner, 
Predicting equilibrium moisture relations (textile fibers) 


TEXTILE 


Calculation equilibrium moisture relations (low tempera- 
ture conditions) (Whitwell, 
Relationship between moisture content textiles and rela- 


tive atmospheric humidity during absorption and 
desorption; hysteresis swelling (Koch) 
Molecular friction coefficient: effect centrifugal field resist- 
ance motion threadlike molecules solution (Singer) 
Molecular structure: Cellulose; Cellulose fibers; 
Molecular weight 
Determination molecular weight light-scattering 
Molecular weight averages obtained from sedimentation 
velocity and diffusion measurements (Singer)........ 
See also Lignin; Nylon; Polymers; Polyvinyl acetate; Starch 
nitrate; Viscosity 
Mothproofing 
Mothproofing and showerproofing (wool) (Kolker)......... 
Protection wool against attack larvae clothes moths 
New chemical weapons spell doom for moths 
Mounting media: Resins 


Naphthalene 
Positional sulfonation naphthalene derivatives: 


sulfonic acids; and and 
amines, and their common monosulfonic acids (Hodg- 
Further substitution disubstituted naphthalenes (Hodg- 
Naphthenates: See Rotproofing 
Nitrates: See Carbohydrates; Starch 
Nitrocellulose 
Nitrocellulose 
Constitution of gels of nitrocellulose and acetone (Calvet) . 
Molecular properties nitrocellulose (Doyle, 
Viscosities solutions nitrocotton mixed nitroglycerine- 
nitroglycol solvent 
Nitrogen: See Chaelomium globosum; Cotton 
Noble comb, method dabbing 
Nylon 
Initiation and propagation of plastic zone along tension 
Distribution of molecular weight of nylon, determined by 
fractionation phenol-water 
conditions (tests) 
Relation viscosity nylon solutions formic acid 
New example reaction solid medium; poly condensation 
ene adipamide (nylon) (Chambret)............-.--- 
Formaldehyde for modifying nylon 
New fabrics possible with nylon staple fiber 
Nylon twister travelers 
Factors production nylon hose 
Nylon from corncobs 
Nylon is big business (anon.) 
See also Dyeing; Polyamides; Synthetic fibers; Terylene 


Occupational eczema textile industry 
Oiling: textile oiling technique 
Olefins, chemicals trom (Axe 
Osmotic pressure: See Polymers; Polyvinyl acetate 
Oxidation 
Recent advances: physical chemistry (oxidation, reduction) 
Oxidation cotton cellulose solutions potassium 
permanganate presence reduced vat dye 
See also Cellulose; Dyes; Research; Ter- 
ephthalic acid 
Oxycellulose 
Aromatic mono- and diamines reagents for detection 
oxycellulose (Kraichinovich, 
Comparative estimations carboxyl and carbonyl groups 
chromium trioxide and hypochlorous acid oxycellu- 
loses and oxyxylans (Meesook, 
Determination carbonyl number new chemical con- 
stant oxycellulose (Kraichinovich, Kraichinovich) 
cellulose oxidized nitrogen dioxide: 
Evolution carbon dioxide from uronic acids and 
polyuronides (Taylor, Fowler, McGee, Kenyon) 
Reaction carboxyl groups polyuronides with 
calcium acetate (McGee, Fowler, Kenyon) 
titration polyuronides 
McGee, Fowler, Kenyon) 
Mechanism oxidation presence carbon tetra- 
chloride (McGee, Fowler, Taylor, Unruh, Kenyon). 


(Unruh, 


Palmetto, saw, new raw matetial 
Paper 
Effect inorganic substance carbonization paper 

Effect inorganic substances combustion paper 


RESEARCH 


No. 


292 


Re 


See 
Peroxid 


See 


Photogr 


Pin tent 
Plastic 
Plasticit 
Pla 
Pla: 
Apt 


See 
Plastics 
Rec 
Cla: 
Cor 
Cre 


Plas 
Dip 
Plas 
Gla: 
Plas 
Cell 


Fab 


Prog 
Prot 
Plas 


Use 
See 


Plastome 
Thee 


See a 
Polarized 
Polyamid 

Crys 


Poly 


Stud 


Stud: 


See a 

Polymeriz 

Polyr 

Oxyg 


No. Page 
117 
398 
722 Pa 
Se 
2 : 118 3 176 Particle 
390 Peanut 
Pectin 
\< 
u 180 | ye 
4 
Bera 303 4 
‘ 
6 350 
62 
244 
303 
344 
462 
ae 301 5 293 
652 
7 389 See 
2 
723 
293 
120 
460 
398 6 351 
5 10 583 
650 
522 
Py 120 
636 
579 ll 652 
172 
116 
722 
118 
403 7) 
456 
402 
456 
394 
57 
344 
291 
722 


29) 


Influence conditioning and drying strength paper 

Wood raw material for paper and artificial fibers (Bucher) 
See also Fireproofing 

Particle diameters, instrument for measuring, and constructing 

histograms from electron micrographs (Hanson, 


applications Photo and Silk Patent 
Section, Wolfen, 1939-40 (I. Farben)................ 

Peanut protein: See Protein fiber 

Pectin 
Advances pectin chemistry 


Shape and size pectinic acid molecules deduced from 
viscometric measurements (Owens, Lotzkar, Schultz, 

X-ray diffraction investigation pectinic and pectic acids 
(Palmer, Merrill, Owens, Ballantyne)............... 

chemistry pectic substances (Joslyn, 

See also Retting; Sizing 

Peroxide: See Bleaching; Dyes; Shrinkage 
Petroleum textile industry 


value for precipitating various cations; law for precipita- 
See also Sericin; Wool 
Phase microscopy 
Application phase microscopy textile fiber research 
See Cellulose acetate; Fibrous material; Viscometry 
Pigments 
Applying pigment colors textiles 
See also X-ray diffraction 
Pin tenters: See Finishing 
Plastic capillaries, thin-walled, laboratory preparation (Ness) 
Plasticity: See Cell wall; Cotton; Elasticity 
Plasticization, internal: effect chemical structure 
Plasticizers 
Plasticizers for vinyl resins 
Plasticizers rubbers and plastics (H. Jones)............. 
Application mechanistic theory solvent action 
plasticizers and plasticization (Doolittle)............ 
See also Polymers 
Plastics 
Recent advances plastics 
Classification plastics (Bouman, Houwink, Kappelmeier) 
Corrosion-resistant plastics (anon.) 
Creep, long-time tensile and flexural properties 
melamine, phenolic plastics (Telfair, Adams, Mohrman) 
Plastics for peacetime textiles (Powers).......... 


Dip dyeing plastics 
Glass-reinforced plastics 
Plastics, resins, and rubbers 


Cellulose plastic industry Germany (British Intelligence 
Objectives Subcommittee) 
Fabrication plastics—I. Farben (Combined Intelli- 
gence Objectives 
Protein plastics and fibers 
Plastics from fiber tows (Biswas, Athawale).............. 
Theory rolling plastics: calculation roll pressure; 
Use plastics strengthen textiles (Jennings).......... 
X-ray studies structure plastics (Astbury).......... 
See also Cellulose acetate; Fibrous proteins; Laminates; 
Plasticizers 
Plastometer 
Theory and application parallel plate plastometer (Dienes, 
See also Rheology 
Polarized light: See Dyes 
Polyamides 
structure two polyamides (nylons) (Bunn, 
Multi- ingredient polyamides (Catlin, Czerwin, 
amides from diamines and dibasic acids (Coffman, 


Studies synthetic polyamides means x-rays 
Study structure superpolyamides with x-rays (Eco- 


See also Synthetic fibers 
Polyisoprenes: molecular structure x-ray analysis 
Polymerization 
monomers aqueous solution (Evans) 
radical polymerization vapors vinyl derivatives 


polymerization methyl vinyl ketone vapor 

Oxygen activator and deactivator polymerization 


No. 


109 


Determination velocity coefficients for polymerization 
processes: direct photopolymerization vinyl acetate; 
photosensitized polymerization vinyl acetate 
benzoyl peroxide; effect environment polymeri- 
zation processes (Burnett, 

Determination velocity constants polymerization 
vinyl compounds (Bamford, Dewar) 

See also Cellulose; Polystyrene; Synthetic fibers 

Polymers 

macromolecules inhomogeneous flow (Kra- 

Size and shape macromolecules solution (Doty, Mark) 

Electron-microscope examination microphysical properties 
polymer cuprene (Watson, Kaufmann) 

Gas and microstructure polymers (Reit- 

Diffusion water into polymer (Custers).............. 

X-rays and structure plastic high polymers 

Study high-polymer structure x-ray diffraction (Bunn) 

Molecular structure and mechanical properties fiber 
forming high polymers 

Heat conduction and molecular structure rubberlike 

Determination polymeric molecular weights light- 
scattering solvent-precipitant systems (Ewart, Roe, 

Sound-velocity method for determination molecular 
liquid polymers (Weissler, Fitzgerald, Res- 

Molecular- distribution data high polymers— 
graphical representation 

Fractional precipitation molecular-weight species from 
high polymers (Morey, Tamblyn) 

Osmotic pressure measurement 
polymers (Sirianni, Wise, McIntosh) 

Instability solutions high polymers (Morrison, Holmes, 

Phase separation polymer solution (Dobry, Boyer-Kawen- 
oki) 

Rigidity macromolecular solutions 

Viscosity macromolecular solutions (Conseiller)........ 

Intrinsic viscosity polymer solutions (Debye).......... 

Influence solvent composition specific viscosities 

Mixed crystal formation high polymers (Bunn, 

Thermodynamics crystallization high polymers: crys- 
tallization induced stretching (Flory)............. 

Effect environment reactivity high polymers 

Effect plasticizers second-order transition points 
high polymers (Boyer, 

Adsorption water swelling high polymeric materials 

Elastic losses some high polymers fre- 
quency and temperature (Sack, Motz, Raub, 

Dependence average transversal longitudinal dimen- 
sions statistical coils formed chain molecules 

Influence structure polymer-liquid interaction; 
swelling equilibria (Salomon, Amerongen) 

Regenerated fibers from natural polymers (Entw 

Recent progress polymer research (Mark) 

See also Diffusion; Fire-resistance; Polystyrene; Polyvinyl 
alcohol; Shrinkproofing; Sorption; Spectroscopy 


Polysaccharides 
Structure, function, and synthesis polysaccharides 
Bacterial polysaccharides (Evans, Hibbert).............. 
See also Carbohydrates; Irish moss; Polyuronides 
Polystyrene 
Longitudinal dispersion infrared rays polystyrenes 
Concentrated solution viscosity polystyrene (Spencer, 
Influence magnetic field chemical reaction velocity 
Polyuronides 


Acylation polyuronides with formamide (Carson, Maclay) 
Methods research plant polyuronides (Anderson, 
Sands) 
See also Oxycellulose 

Polyvinyl acetate 
Molecular weight some polyvinyl acetates 
Intrinsic viscosities and molecular weights polyviny! 
acetates (fractionation) (Wagner) 
Influence membrane preparation osmotic pressure 
polyvinyl acetate acetone (Robertson, 

Polyvinyl alcohol 
carbonyl groups polyviny! alcohol (Clark, 
out 


polyviny! alcohol (Beal, 


Polyvinyl chlorides 
Problems coloration polyvinyl chloride (Haworth, 
Leyland) 

Coloring chloride aqueous bath (Thiollet).. 
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Porosity textile fibers 
Potassium permanganate: See Oxidation 

Precipitation: See Cellulose; 

Precision circuit techniques wave-form generation and time 


Precision thermostat, simple 
Print styles 


Exhibition print styles (Hamen, Hibbert, Pogson, Beton, 


Printing 
Quarter century textile printing 
Printing mixed fabrics 
Printing cotton fabrics with basic dyes (anon.)........... 
Printing vinyl film 
Spotty and measly effects textile printing (anon.)...... 
Vat and azoic colors preferred for printing (Saville)........ 
Steam treatment printed fabrics (van Voorde)....... 


Weakening rayon fibers printing and mordanting 

(Franken) 
Screen printing rayons urea process (anon.)......... 
Influence other industries printing and finishing 


Faults rayon screen printing 
Modern strends screen printing (Jacobs).............. 


See also Dyeing; Dyes; Emulsions; Fabric construction; 
Technical education; Thickeners 
Processing 
Williams Unit textile processing (Williams)............ 
Continuous processing cellulosic textiles 
Quarter century ot progress in synthetic processing 
See also Air contamination; Dyeing; Flax; Ramie; Rayon 
Proofing 
*German heavy textile proofing industry (D. Smith 


See also Fire-, Flame-, Mildew-, Moth-, Rot-, Shrink-, 
Shower-, Water-, Windproofing 
Protein fiber 


Proteins 
Cysteine losses resulting from acid hydrolysis proteins 
Synthesis protein analogs (Woodward, 
Contribution analytical chemist problem protein 
See also Fibrous proteins; Plastics; Turbidity 
Pul 
copper number pulp (Honda, Hagiwara) 
See also Cellulose; Fiber properties; Paper; Wool 


Radiant heat: See Drying 
Radiation: See Cellulose; Color 


Ramie 
Possible source bast fiber 
Field cutting ramie Florida (Dempsey)............. 


Ramie fiber; properties, textile qualities (Roehrich, Bui- 

Xuan-Nhuan) 
Textile fibers from seaweed and ramie grass Jones).. 
Cinderella bast fibers (processing machinery) (anon.)..... 


Several millions ramie investment (Wright)............ 
Rayolanda: See Rayon 


Rayon 
Rayon structure (Lovell, 
Fibrillar structure rayon fibers (Welch, Roseveare, Mark). 


Dyeing and finishing rayon 
Progress rayons and rayon processing (anon.) 

1 62; 2 3 
World rayon production 


German rayon staple industry British Intelligence Objec- 


German rayon and synthetic fiber production (Krausen).... 
Rayon staple: its past and its prospects (Allen).......... 
Rayon staple: fiber swelling related dyeing behavior 


Action aluminum chloride during formaldehyde treat- 
ment staple rayon 
Use rayon staple woven fabrics (esp. Rayolanda) 


Identification stains rayon yarns (Zuccari).......... 


Deleterious effect light acetate rayon 


*Materials and machines for manufacture cellulose 
acetate rayon (Germany) (Livesey, Fletcher)........ 
Saponification acetate rayon 
Uses calcium alginate rayon (Johnson, 
Developments viscose rayon (Bonnet)................ 


*Machinery for manufacture viscose and spinning con- 
tinuous filament and staple fiber yarn Germany 
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*Rayon weaving and throwing Germany (Geier)......... 
See also Abrasion; Acetate; Bamboo; Bast fibers; Blends; 
Chlorine retention; Dyeing; Dyes; Fabrics; Insulation: 
Latex; Printing; Recovery chemicals; 
Spinning; Stress; Swelling; Testing; Textile industry; 
Tire cord; Viscosity 
Reagents: See Oxycellulose; Rayon 
Recovery chemicals; utilization process chemicals viscose 
Reduction: apparent anomalous mono-reduction 2:4 dinitro- 
toluene explained theory hyperconjugation (Baker- 
Reflectance 
Radiant-energy reflectance colors (Greenler, 
O'Neil) 
See also Dyes 
Refractive index; See Cellulose fibers: Films 
Regenerated cellulose: See Cellulose; Cellulose fibers; Finish- 
ing; Polymers; Swelling 
Research 
Concerning textile research 
Research textile industry (Delaney).................. 
Trends textile research and education (Luther)......... 
Let the Society take challenge (dyeing) 
*Research reports (staple fiber) (Zellwolle Lehrspinnerei). 
Status research wool fiber (Niisslein)............... 
techniques and applications (Casey, Bailey, 
What invention? 
Research libraries 
What research library offers 
Planning and equipment libraries research organiza- 
tions and industrial concerns 
Technical library tomorrow 
See also Documentation; Filing 
Research-report writing 
Information for contributors TEXTILE RESEARCH 
Resilience 
Resilience fibers and fabrics 
Resilience pile floor coverings (Beckwith, Barach)...... 
*Stiffness and resilience coated and impregnated gasproof 


Resins 
Methods for testing coating resins (Bradley)............. 
New process for acrylic resins 
Melamine resins—chemistry, preparation, characteristics 
Location melamine resin treated wool fibers (Marshall, 
Piccolyte resins microscopic mounting media (Wicks, 
Influence catalysts polyester resins 
Sizes and adhesives made from synthetic resins (Matagrin). 
Synthetic resins finishing fabrics (Fornelli) 
Measurement cure thermosetting resins (Fineman, 
Derivatives simple carbohydrates (thermosetting resins) 
resins: solutions and film-forming process 
See also Finishing; Plasticizers; Plastics; Shrinkage; Shrink- 
proofing; Silk 
Resonance: See Color and constitution; Dyes 


Retting 
Pectinolytic properties and retting Clostridium corallium 
See also Flax; Jute 
Rheology 
Rheological properties matter under high pressure 


Calculating and properties, using 
data from the parallel-plate plastometer 
Rotproofing 
Rotproofing fabrics using different test fungi (Brien, 
*Rot- and mildewproofing textile materials (Great Britain 
Ministry Supply) 
Naphthenates for preservation wood and fabrics (Gurwen) 
Effect weathering rotproofed cordage (Bayley, Weath- 
Effect weathering rotproofing cotton tentage duck 
Service test copper-treated cotton sandbags (Dean, 
Strickland, Berard) 
Rotproofed Hessian sandbags (British Standards). 
Rot-resistance: See Mildew-resistance 
Rubber 
Coefficients adhesion rubber (Thirion).............. 
Dynamic double-refraction rubber solutions and shape 
rubber molecules (Tsvetkov, Petrova)............ 
Electrical conductivity GR-S and natural rubber stocks 
Shawinigan and R-40 blacks (Wack, 
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Molecular fractionation diffusion guayule and Crypto- 

stegia rubber (Hauser, 
See also Electron microscopy; Latex; Plastics; Testing 


Sandbags: See Rotproofing 
Saponification: See Rayon 
Sawdust: See Wastes 
Scouring 
Chemical control gives improved wool scouring (Dubeau, 
See also Wastes 
Seaweed: See Ramie 
Sedimentation 
Sedimentation equilibrium, new optical method for observ- 
See also Molecular weight 
Selvage defects and off-color effects wool and mixed fabrics 
Sericin 
Sericin: solubility of, effect salts and (Korchagin, 
See also Silk 
Set: See Elasticity 
Shear: See Viscosity 
Shearing 
Sudden application constant shearing motion anoma- 
lous (Carver, Van 
Showerproofing: See Mothproofing 
Shrinkage 
Control shrinkage and crease-resistance viscose rayon 
Dye-staining technique for studying shrinkage control im- 
parted cotton melamine resins (Dixon, Wood- 
Shrinkage and dimensional stability 
Effect hydrogen peroxide presence copper sulfate 
shrinkage wool 
See also Mercerization 
Shrinkproofing 
Industrial development Freney-Lipson process 
Shrinkproofing resin exhausted from bath 
Friction between keratin surfaces affected some shrink- 
proofing treatments (Lipson, Howard).............. 
Polymers make wool unshrinkable: anhydrocarboxy- 
glycine; di-isocyanates (Baldwin, Barr, Capp, Speak- 
Unshrinkable wool produced alcoholic potash (Lipson). 
See also Fibrous proteins; Friction; Testing 
Silica: See Bleaching 
Silk 
Silk and cotton surgery 
Fixation sericin raw silk: dechromizing action chem- 
icals and chemical combinations between sericin and 
basic chromium complex salt chrome-fixed cocoon 
*Increasing tensile strength silks with synthetic resins 
Raw silk American market 
See also Dyes; Fibrous proteins; Insulation; Patent applica- 
tions; Sericin 


Sizes: See Resins 
Sizing 
vs. tamarind pectin sizing material (Bha- 
Increasing wear cotton fabrics: wash-resistant size 
approved test Quatermaster project 


See also Testing 
Slasher: See Warping 
Sliver: See Cotton 
Smith, Harold DeWitt, lite and works 
Soap: See Calcium soap-oil systems; Detergency 
Sodium pectate, x-ray and moisture equilibrium investigations 


Softeners—experiments base exchange compositions 

Solar exposure cabinet, automatic normal-incidence (Fynn, 

Solubility: See Gas permeability 
Solvation, dependence of, particle shape 
Sorption 

Sorption water vapor high polymers (S. 

See also Absorption; Adsorption; Fibrous proteins 
Spectroscopy 

Electronic spectroscopy (Sziklai, Schroeder).............. 

Study macromolecules infrared spectroscopy (Thomp- 
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Spinning 
Spinning artificial fibers 
*Cotton spinning industry Germany (Haydock, Haworth) 
Spinning qualities mechanically harvested cotton (Martin) 
Spinning long-staple rayon 
Spinning worsted yarns American system (McConnell) 
Spinning-machine drafts without rolls (Bendigo).......... 
Sodium sulfate electrolysis application Glauber’s salt 
See also Cordage; Cotton; Nylon; Rayon; Syton; Tow-to- 
top; Worsted 
Stability 
Stability solutions plant laboratories (Popov)......... 
See also Dimensional stability 
Stabilizers: See Irish moss; Wool 
Stains: See Rayon 
Starch 
Calorimetric measurements heats hydration starches 
Nitrogen dioxide oxidation starch (Mench, Degering)... 
Factors affecting physicochemical properties starch 


Structure starch and cellulose (Halsall, Hirst, 
Mixed allyl ethers starch (Hamilton, Yanovsky)......... 
Chlorine-treated starch (Haller).............. 


Flow starch pastes; new consistometer 
Kinetics action 20% starch pastes elevated 
Decade starch research 
See also Carbohydrates; Cellulose; Dilatancy; Finishings; 
Gels; Sizing 
Starch nitrates—molecular weight, intrinsic viscosity nitric 
triesters corn starches and dextrins (Caesar, Gruenhut, 
See also Carbohydrates 
Strength: See Filaments; Laminates; Silk; Syton; Tensile prop- 


erties 
Stress 
Distribution stress neighborhood crack elastic 
Stress relaxation cotton and rayon cords constant 
See also Nylon 
Stretching 
Relaxation effects stretched cellulose model filaments 


See also Polymers; Tire cord 
Substitution: See Carboxymethylcellulose; Naphthalene 
Sucrose and aldehydes, reaction between (Sorgato)........... 
Sugar 
Chemical and microbiological differentiation enanti- 
omorphs galactose and xylose (Appling, Ratliff, 
See also Sucrose 
Sulfites: See Wool 
Sulfonic acids 
4-chloro-2-aminophenol-5- and -6- (Gaunt, Rowe, Speak- 


Sulfur: See Dyes 
Supersonics: See Ultrasonics 
Surface tension: See Surface-active agents 
Surface-active agents 
method for detecting surface-active agents 
Ionic agents and their identification (active agents for 
reduction surface tension) 
See also Dyes 
Surface-active cations, properties and uses (Ackley).......... 
Surface-active compounds 
Swelling 
Cross-sectional swelling textile fibers (Morehead)........ 
Microscopical methods measurement swelling cotton 
fibers (literature survey) 
Swelling cellulosic textile fibers, rapid determination 
Dependence small-angle scattering x-rays medium 
used swell regenerated cellulose (Kratky, Wurster). 
*Control swelling viscose rayon (Schlatter, 
Relation fiber swelling dyeing behavior viscose staple 
See also Cellulose; Cellulose fibers; Cotton; Moisture rela- 
tions; Polymers; Rayon 
Synthesis: See Cellobiose; Nylon; Polysaccharides; Proteins 
Synthetic fibers 
New class synthetic fibers (acrylonitrile) (Sherman)...... 
Synthetic fibers and their dyeing (Koester).............. 
Caprolactam polymer; copolymer; decomposition and 
synthesis nylon, nylon intermediates; polycap- 
ramide, polycapramide intermediates; synthetic poly- 
amides; solution viscosity (Hoshino, Noissiki, 
97; 
See also Fibrous proteins; Rayon; Terylene 
Synthetics: See Cotton; Dyeing; Fibers; Processing; Resins 
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No. 


Syton—colloidal silica increases strength cotton yarns when 
applied fiber before spinning 
See also Cotton 


Tackiness: Adhesion 


Tear strength, analysis (Hager, Gagliardi, Walker)......... 
Technical literature 
Foreign technical publications 
Wartime scientific periodicals 
Searching Russian technical literature (Tolpin)........... 


Tensile properties: See Filaments; Plastics 
Tension: See Nylon; Tire cord 
Tentage: See Rotproofing 
Termites: See Cotton; Fungicides 
Terylene 
Terylene, new British fiber 
Terylene—new all-British fiber (Cook) 
Testing 
Averaging physical test results (Buist, Davies)........... 
Maintain testing equipment 
Instruments test hand fabrics 
*Test battle clothing (U. Quartermaster 
*Test shirts (U. Quartermaster Board)...... 240; 
*Test slacks (U. Quartermaster Board)...... 239; 
*Test wool socks (U. Quartermaster Board)......... 
*Test rayon stockings (U.S. Quartermaster Board)...... 
*Test shrink-resistant sweaters (U. Quartermaster 
*Test sized wool underwear Quartermaster Board). 
Comparative tests wet-washing and chemical dry-clean- 
ing uniform cloth and woolen goods (Viertel)...... 
Selecting raw cotton test 
Textile tests rubber industry (Springer)............... 
Modification Moscrop yarn tester (Martindale, Hogley). 
Test methods and standardization (Engeler)............. 
Are laboratory standards consumer standards? (Webb)... 
See also Abrasion; Adhesion tester; Air Carbo- 
hydrates; Cellulose fibers; Cotton; Dyes; Electronics; 
Fabrics; Fiber properties; Filaments; Fire-resistance; 
Nylon; Resilience; Resins; Rotproofing; Sizing; Soft- 
eners; Solar exposure cabinet; Tear strength; Tire 
cord; Water-repellency; Wear-tester 


Textile chemistry, developments (Harris, 
Textile education 
Education bleaching, dyeing, printing, 
Textile education and training conference (anon.)......... 
*Textile education Germany (Fales 
See also Research 
Textile industry 
Wartime developments and trends textile 
Textile trends Europe (rayon flax system) (Bouvet)... 
British textile industries face challenging difficulties (Poole). 
Three reports (British cotton industry) (Draper)......... 
Textile map India (Indian Textile Engineers).......... 
*Textile industry France (U. Dept. Foreign Economic 
Textile production and dyeing Sweden and Denmark 
Water for textile industry (Meyer, 
See also Color vision; Cordage; Cotton; German textile 
industry; Petroleum; Silk; Wastes 
Textile machinery 
Standardization textile machinery (Poncelet).......... 
Modern trends textile machinery (wool) 
Twenty-five years’ progress woolen and worsted dyeing 
and finishing machinery (von 
Machinery for woven small wares 
Cotton- -ginning machinery equipment the U.S., 1945 


Swiss machines show novel developments 
Glossary terms pertaining flax, hemp, jute machinery 
See also Drying; Dyeing; Finishing; 
Ramie; Rayon; Thread; Warper drive; Weaving 
Textile terminology: See Cotton; Dye nomenclature; Textile 
machinery 
Thermal conductivity nonmetallic solids, measurement 
Thermodynamics: See Polymers 
Thermoplastics 
Viscoelastic properties thermoplastics elevated tem- 
See also Spinnerets 
Thermosetting: Resins 
Thickeners (for calico printing), deformation properties 
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No. 
Thread 
*Sewing-thread industry Germany, machinery, processes, 
production methods (Adams, 
See also Cordage; Textile industry 
Tire cord 
Hysteresis and related elastic properties tire cords 
Measurement dynamic stretch- modulus hysteresis 
Endurance cotton tire cords and fibers under static 
Effect alternate heating and cooling 
and elongation cotton and rayon tire cords (Lewis)... 
Dipping rayon tire cord 
Use high-tenacity viscose-process rayon tires (Owen)... 


See also Latex; Stress 
Titanometry, quantitative analysis organic compounds 
Titer: See Yarns 
Torsion: See Fiber properties; Rubber 
Tow: See Plastics; Wastes 
Tow-to-top 
*Tow-to-top process German worsted industry 
Turbidity—longitudinal dispersion infrared rays optically 
empty and turbid media; weights (protein) 
Twisting: See Heating; Nylon; 


Ultracentrifuge: See Cellulose 

Ultrasonics—methods, applications 
Ultraviolet light: See Cellulose 

Upholstery: See Dyeing 

Urea derivatives instead urea for textile treatment (anon.).. 
Urea-formaldehyde reaction, kinetic study (Smythe)....... 


Vacuum engineering, new developments (Jacobs, 
Vegetable matter: See Fibrous proteins; Wool 
Velan PF: See Finishing 


Velon monofilaments; manufacture, use (Rowland)....... 180, 
Vibroscope: See Filaments 
Viscometry 
Bingham viscometer; viscosity standards 
Capillary-type viscometer (Shoemaker, Hoerger, Noyes, 
Photographic-viscometric apparatus and technique (Riley, 
See also Pectin 
Viscose 
Couette measurements viscose 
Microscopical examination viscose 


Investigation fine structure freely coagulated viscose 
fibers optical and electron microscope (Horio, 

Structure viscose; filtering properties (Bergek, Ouchter- 


Alkaline solutions reject viscose 
Action acrylonitrile viscose: carboxylated rayons 
Action acrylonitrile normal ageing process (Hollihan, 
See also Cellulose; Rayon; Water-repellency 
Viscosity 
Advances non-Newtonian viscosity (Eyring, 
Measurement viscosity and shear elasticity liquids 
torsionally vibrating crystal (Mason)............... 
Viscosity measurement solutions rayon pulps cup- 
rammonium hydroxide (af Ekenstam)................ 
Effect molecular-weight distribution reduced viscosity- 
concentration coefficient 
Stability viscous flow between rotating cylinders 
See also Adhesion; Cellulose; Cellulose acetate; Cotton; 
Dilatancy; Irish moss; Nitrocellulose; Nylon; 
mers; Polystyrene; Polyvinyl acetate; Starch nitrates; 
Synthetic fibers; Thermoplastics; Viscometry 
Warping, Warps 
Small cores warp beams 
Warp costs cut continuous dyeing slasher 
Tricot requires careful warping 
See also Sizing 
Washing 
Washing process (Kling, Langer, 
See also Testing 
Wash-resistance: See Dyes; Sizing 
Wastes 


Fiber waste in cotton yarn manufacturing processes (anon.) 1 
Utilization sawdust and fiber-tows preparation dye 
Wool-scouring wastes treated new process (Faber, How- 
See also Cotton; Wool grease 
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Water: See Cellulose fibers; Polymers; Textile industry 
Waterproofing fabrics 
Water-repellency 

Evaluation water-repellent treatments cotton 
fabrics (G. Smith, Wellington) 

Water-resistant treatments (Pingree) 

Properties water-repellent fabrics (Rowen, 

Correlation water-repellent garment performance and 
laboratory penetration tests fabrics 
Pope) 

Relation between water-resistance and water-repellency 
viscose fibers (Lev, Rogovin) 

Water-vapor permeability 
Water-vapor permeability, electric hygrometer determina- 
tion of, low temperature (Van den Akker) 
See also Diffusion 
Wear: See Sizing 
Wear-testing 

Wear-tester, fabric (Masterson) 

Abraser technique simplifies wear-testing (Schulze) 
Weathering: Sve Dyeing; Rotproofing 
Weaving 

Developments weaving (Glover) 

See also Lubricants and lubrication; Rayon; Shuttle 
Webs: See Laminates 
Wet strength 

Relations between structure and properties textile fibers: 
wet strength (Centola) 

See also Cellulose fibers 

Wettability: See Emulsions 
Wetting 

Speed wetting textile materials, 
(Gruntfest, Hager, Wilson) 

See also Emulsions 

Windproofing: See Testing 

Wood: See Cell wall; Cellulose; Paper; Rotproofing 

Wood fibers 
Fine structure wood fibers (Dolmetsch) 
See also Cellulose nitrate 

Wood pulp—electron microscope structure cellulose powder 
from wood pulp ground very dry (Hermans) 

Wool 

Compressibility wool (van Wyk) 

Developments chemical modification (stabilization) 
wool (Harris, Brown) 

Measurement damage wool materials; modification 
produced buffered acid and alkaline solutions 
(Whewell, Bee) 

Photoelectric method estimating wool damage (Semple). 

Determination wool mixtures with cotton (Giovanna, 
Cerbaro) 

Sodium hydroxide for determination vegetable matter 
wool (LeCompte, Coe) 

Felt-resistant wool chlorination (Zimmerman) 

Trends production nonfelting wool 

Frictional properties wool (Thompson, Speakman) 

Handle wool (Mercer, Makinson) 

wool for carding and combing (Levering, 


hydrometer method 


Investigation wool electron microscope (Olofsson) 

Electron-microscope investigation cuticle 
(Mercer, 

Action sulfites disulfide linkages wool; 
fractions (Lindley, Phillips) 

Chloramine with ammonia activator for disinfecting wool 
infected with spores anthrax (Ginsburg, Milyav- 
skaya) 

Wet chlorination wool textiles and mixtures (Edwards) 

Utilization wool and mohair Texas (Pent) 

See also Adsorption; Blends; Cashmere; Decating; De- 
greasing; Dyeing; Dyes; Fibrous proteins; Friction; 
Mixtures; Mothproofing; Research; Scouring; Selvage; 
Shrinkage; Shrinkproofing; Testing; Textile machin- 
ery; Wastes 

Wool grease 
Recovery and processing wool grease (Hillier, Campbell). 
See also Degreasing 

Woolens 

Staple fiber woolen 

Serviceability weights wool serge (Lund, Phelps, 
Norton, Miller) 

woolen overcoating cloths 

*German wool textile and mantle plush manufacture 

See also Carding; Decating; Dyeing; Felts; Testing 

Worsted 

New worsted spinning American system 

Worsted drawing advances (Martin) 

Large packages worsted trade (Audley) 

Worsted spinning costs, other problems (anon.).......... 

*Worsted spinning British and zones Germany 

See also Dyeing; Spinning; Textile machinery; Tow-to-top 
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Xanthation: See Cellulose 

X-ray diffraction 
X-ray diffraction studies color variation iron oxide 

pigments (Birnbaum, Cohen, Sidhu) 

Study vegetable fibers x-ray diffraction (Bose, 
See also Jute; Pectin; Polymers 

X-rays: See Cellulose; Cellulose fibers; Fibrous proteins; Pectin; 
Plastics; Polyamides; Polyisoprenes; Polymers; Sodium 
pectate; Swelling; X-ray diffraction 


Yarns 
Calculating yarn number and titer (SVMT Committee 25). 
Characterizing yarn and thread fiber, fineness, 
twist (SVMT Committee 25) 
Yarns for special purposes; effect filament size (Finlay- 


See Abrasion; Bleaching; Blends; Cellulose; Cotton; 
Fiber properties; Fiberglas; Friction; Heat; 
Nylon; Rayon; Testing; Textile industry; Worsted 
Yellowing: See Dyeing; Jute 
Young’s modulus: Elasticity 
Yucca: See Fibers 


Zein fibers, acetylation (Evans, Croston, Van Etten) 


Patent References 


Bleaching cotton, process for 


Casein from seeds, method for extraction 

Cellulose ethers, application of, 
Cellulose solution and method making 
Conditioning—treatment textile 
Cotton chopper 

Creping—fabric treatment 


Decorticating 
Decorticating apparatus 
Decorticating machine 


Drawing mechanism for textile slivers 

Dyeing—improving dyeing properties cellulosic textiles 
treatment with formaldehyde and guanidine salt 
alpha-beta unsaturated carboxylic acid 


Fabric 
Coated fabric, manufacture 
Composite fabric (nonwoven) 
Fused fabric—process producing 
Treatment paper textile fabrics 
Pressure-sensitive adhesive 
Warp knit fabric and method making 
Water-sensitive fabrics—production 
Flat woven fabric (upholstery) and method making 
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Fiber bonding 
Manufacturing articles from fibrous material, method of... 
Fibrous structural material; method and 
Fibers 
Artificial fibers from globular and fibrous proteins........ 
Impregnation regenerated cellulose 
Apparatus for manufacturing long fiber into yarn 
Filaments 
Crimped filaments, method producing regenerated cellu- 
lose textile material 
Resilient filaments 
Finishing 
Dressing fibrous and textile 
Xanthated cellulose derivative and process coating with 


Flameproofing 
Flameproofing textile materials 
Flame- and fireproofing textile materials 
Noninflammable waterproofed textile materials 
Manufacture water-resistant uninflammable organic 
fibrous materials and product 


Glyoxal stabilization process—textile material and method 
preparing 


Jute fibers, treating 


Knitting machine and method knitting 


747 
No. Page 
519 


” 
No. Page 
8 460 
387 522 
454 
402 
229 
399 
179 
733 
239 
351 
730 
292 
291 
643 
174 
390 
292 
296 
303 
244 
584 
304 
5 } 
244 
) 
304 
404 
) 


748 


Lint-cotton cleaner 
Loom, narrow-fabric multiple web 


Rayon (crimped viscose fibers) 


Shrinkproofing wool, process for 
Spinning 

Spinning cotton yarn 

Synthetic yarn, process for manutact 


Synthetic proteins—treating synthetic proteinaceous materials. 


Thread, yarn, filament, etc 
Tow-to-top—apparatus for producing synthetic yarn 
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No. Page 
Waterproofing 
Composition for waterproofing 
material 
Water-repellent treatment 
Process for finishing textile materials 584 
Textile treating compounds containing silicon and process 
making 584 
Webs, extracting metal bodies from 304 
Wool 
Chemically modified wool 244 
Treatment wool fibers 244 
184 
404 


Yarn 
Yarn (novelty) ... 304 
Packaging and using yarn 304 
Yarn producing apparatus 244 
Yarn twisting apparatus 304 
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AIMS TEXTILE RESEARCH INSTITUTE, INC. 
promote, cultivate, facilitate, 
and conduct textile research 
AIMS THE TEXTILE FOUNDATION 


engage economic and scientific 
research for the benefit the textile 
industries and their allied branches 


LANCASTER PRESS, INC., LANCASTER, PA. 


; 
j 4 
« 
- 
pt 
ag 
ty 
| 
POR 
q 


a 
1 


